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[HUB] *#*#Jfl!+SR»**<D& t^SSS^*^ 

Ls si«^<0fc*t>aa**©fc*t>W5v^**«:» 

AW«Bffil 5 a ^^(DAtt*^aittL^o^ B B Q ^ 
1 SriSii Lfc5fc*Affl#t£*S Affilffi I5b^ 
W-T6^3t«l 5 t, ^r^«flKcR«tP,^7tElt«[l 6 
t s 9I*K 1 5 COAM^® 1 5 a fc#|fij S *TR W btl 

h 1 4£I2ELfc 0 
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AfflltffiSrWE»ft«^*^»Efc:*tlB)$*rE«* 
«rlB**«^AW«ffitc»iftSil:TR*'t&ixfc*K 

fc^e>4 0, «*o*«ifl|-efc-5tt«^feAltL, tufa 

PfltC, A»ptOSVMcK^1-^2o<7)ii3feRSc^9^, 

ke«**u »a*ooi**ttt«:*«: ******* t 

faRtt<S3t«{-^<omfil^bAl*Ufc^5fe^5*>> US 
AWE'***?-* h©Klt*i:©IB*ra*i-6»RW*«r, 

iftmfcftimft&bffimm%&b<Dm*&&®'&&i-z>m 

^bA»UTCl^Kltffll*««ra»U, iuf2Rtt<l3te« 
i:ffiffiRttffii:^paSrtt«i-S^fBSAlt3tS:, m)fSE#t 

e*hh#«*:8« Lfc £ * <oftwm<Dit\z.m Lxmm 

[fit*S3] Jfe*7^^rt. aia5t<^«*fc*»*t 
coffiffi^Sr^x. -5 a. / 4 & ft 

«tERI*<I*«fcJ: !?afl«cRJIt*ixfcB8W*<z>(B36« 
£t« <b <D Pal * 1 6 Pfl (O buIS X / 4 &fg©<D 2 El 



Pfl(DfflBX/4{fttBS<D4(Hl<OSiajcJ:D, SftlERWIH 
w«tuffiffi«36>, *©MBfc*3ttSiHPEft#«*tfflE 

*<Dmm%t*itofc&!tim?)tiRb'<y?7<{ h^s 

IttKfc ORIS: 1 Bffi«+6IB<o^«Jxffl:ft«[iO 2 BO 

©JKfcXft: £ i*\ WERJtlB**^* «>«r«^ & A» L 
T r tf>RftHl*K£:8iB Lfc^Att3t<0«3tH*JBS:, 
mJfEE^«§*;« £ «9EK*MR fc <£>Pfl £ 2 ©ami" 3 P«1<D 
SftlS®n{iffi«co4[Elo^ii(c:J:^ > wmfrftmftWL* 
mm Ltc b * 0«*ttJIB«>*^K1-- t tt5» 
2 fcE«<&ifcill*^3£fio 

VGOfgR e tf, 0 = 6 3° ±5° , Re=19 
5 nm± 5 nrru 0 = 190° ±10° , Re = 583 
nm± 1 0 nm, 0=318° ±15° , R e = 9 7 2 
nm± 1 5 nm<D\,^-ftlf>>\Z.&7££tlX^Z>^b 

[»#S 6] /<y^5^ h©S»SJ:9fct(r«-e, iftA 

[0 0 0 1] 

RW«^ b HRW**3pJffl+saa** ^ ^0^*^^^^: 
[0 0 0 2] 

ft Ltcm&mftWLtf hfhtcm^^b, mmwtgh-t/w 

— — ^y-f ^7 7 K^-V^W SC0t<7>^j£<^Jffl 
[0 0 0 3] ^fc, ^0 B a ^^®(^(i, t<Dl&m^1%<D 

itxfohtvyt &mm -r 5 srfir * 5 o t> 

b , *« A* Sa«5fe £ AM £ -£T * iDK Sr*iffl i" 5 
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[0 0 0 4] MER#*/a»S<0i8JI**3£fi0V< y * 
5>< htt, A&«g®fc, jtSEAltSffi^bOASt 

#«rffi»r*ffi*tB*«r*U mEffl*tffi£JffiER** 

[0 0 0 5] ^OE#/aiBSiRffiiS*M£fite* 3fc5># 

feAltU «nE«»*«»^traaibT*©««iK:lHlt 

[0 0 0 6] Sfc, SiSS^tffi, a 
«■ LfcflB W*^l»IB#**»c-t «)AJ**B** 6 Alt U 

^«^SilLT^ffi 0 0 H ^^^-C^com^J^bA*[ 
[0 0 0 7] r<DR»/a«ffi»***3S«tt, 

[0 0 0 8] 

aiBSfRi&^iSfifi, : t<0'<y?7'( hffi±&<D£i 
mr«^6A»U »****^Sraaur«to««lc:Hi 

ttufc^;o5^> flttia^aaswe^sit^^jc&cfc* 

0*^K***t, <l&<D*tt«rE^aiBS*t«*affl-t-5 

[0009] Raw3t**]ffli-saia«^^fc# 
Lt*(D3^ ffiiffi*aias*ttR^>aia*^ici:fcfto 

jt^BuE*aiaS»4ESraig LTMEffifiS^* ^KA 
ftU ffi^3tettmffi*ajaSWfil-J:9«fi»-R*t*n 
*5t^4WE*aiaRlt»cJ:9iRjRSixT«lfc 

[ooio] zvtztb. ffi*osit/aiaaaES*^3£ 



^coMfsffi 0 B 0^^^7fe^Ai+^^-rtb^s< . 

[0 0 11] ft*5, fl9W3t*:*iJffli"Saia*^i:tO 

[0 0 12] r^«W(4, ^ftSrfiJffl-t-5RI*3c^<©fc 
#OjRfiS^*^S:aiSLfc3t<OK*t*fc, fia«3tS:*»] 

*SrV>i*ixt>]S5< L, Rlt*^£>fc#fcaifi*^0>fc# 

t en 5 v 5 r t & x$ 5 &tt/mmm<Dm£km 

[0 0 13] 

fc, f(rE^fBi?/^f&s^^ffic^tt-?nai@$*^0f^: 

(Djjfa C A ft TR it 6 *tfc«tt«»iR«*«*5 ct 

Ai*«ffi^fo<OA»**fflitU^oMffil*^<^Ai*3t* 
Affl»***Affli*DStSr*U S9EAffl#tffi*:JKFEifc 
**«*^©«BK:»l«S*"CEB*tt*:*3«6*4:* b5 
EW*«^>a«^tt*te>ttfcKit«fc, ME**«coA 

«««"C*>-5«Hi^e>A«U littERft*^*^«:aiB 
UT^ (D'&W \C m&t L fc^Sfc AW* S: iiufSWftS SraiS 
^Ttufc^^icJ; t) aJEffiffi^Sf^t-ffiJWTSilt 
-f3fcfci>C «TE*ai^b<OHBW*Sr«rE**«^J: 

^^^r^^Affi^s^^Mls^^^c^ftrtu 
%rtZ>s<v?74 htzmjtx^Z^k&ftmtlrhh 

<DXhZ> 0 

[0 0 14] r©»ft*^iSBtt, 
lc±EcoJ:5**fi8;^!y^7>r h^SdfiLfctcor-^ 

ffi!jT*fe^Bfr«i]^bAS*U, stflsffi^^^-^^ailLr 

^ k: ant l fc*» am % <D&bAsb*z m mmm m 

CJ:«9Rttb, £fc, fia?B*S:*iJffli"Saifi«^t* 
C lWE*«^e>WltU, WEW*«^Affli*B^feHi 
It Lfcfi8W3t<Oj5 fc A, if SrffiEKft***^ CAI+^ii: 

[00 15] Lfc^ot, wOaS B %S*3Sfi(ci:ixff % 

fc^ORM^i:, fiaW*Srf»]ffli-5aia**^i:t^Sft 
E?Kfi^* : ?-^*:^>Alt*S:i>-fttfciS< U 

f 4>aiS&^a>fc S t>W5 v^**Sr#5 r. fc 

[0016] 
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tttft Lfc^ttAlt*; SfflE31*K*8« S *"T BtrEEtt 
Hf^-tattE^s/*^ Ko«3tffifc<OlB^, Ait*<OS 

^feAJ*LTw^Slt«3tSSraaL^ miEEiftfil*** 
[0 0 181 fOi^, BuE^^^-Mi, jgilft<£> 

[0019] ffiiB^^>r^AS:HttiaA./4ffi*atRi:-r 

«<&E^Wc*tU5tf 4 5° ^ftSr*35HSii:riBe 

coKttm t com* 1 ^>m<om^ x/4 



Ait lt ^ <Dfrmm$tWL*m^ 

«8*. ttESI*«*«t«iEE««i:<OBIS:2lHiaa'*- 

5ra<o«rEA/4tiffi«o4[g<oaia^J:9, satestt 

[0 0 2 0] £7t. WlE^7-</WAS:flttffiSti>ffi:ffi« 

ECU ^SW«*«^J:9««I^SJt*ixfeflHW* 
*<oflBW*ift $ MEEi*«*«t^y^7 

0 2[n]coa^^J:«9, iBaKOfins^fSI£9 0SS*§ 
ffi3ft#ffi^#K&ffc£-ti\ iaEEttfil3fc«f-^<9M&W> 
feAS* LTCc7)EWfi7t«^aii Lfc^SBAafftOlBJfe 
ttHRSr, «9EEW«*«feS(rEEi**i:«>|BSr2iaaa 

[0 0 2 1] MESttfifcffiSJi, -t<D^E?IJ<7>StL^ 
At, y 97 s — is* ^COfgR etf*, 0 = 63° ±5° , 
R e = 1 9 5 n m± 5 n m, 0 = 190° ±10° , R 
e = 583nm±10nnu 0 = 318° ±15° , R 
e = 9 7 2 nm± 1 5 n mCDl ^;ft>7W::l££ £ tLT ^ 6 

[0 0 2 2] £7t. r<D*w^JRSS^«Jc:*5v^T 
[0 0 2 3] 

[3£JS#I] Hlttc«>*W<0»l 

JSS^a^ 1 i:, IWEJK****^ l <DWt£t-BS«£ 
ttfc, *©E»«lfiiflBW*«)ai«MBfc«r#-*-6^y 

[0 0 2 4] IWE»****^ 1 1±, STNW<Dk<DT* 

3, 4M*dfKfi^ J F-^0f^<oiy>f ^ h^r*^^^ hgfir^J 
Lfc^fHI! 1 0 ^ISit ^tifcffi 0 B B -feyu 2 <b , ME^ir 

2 coitus t ^ffi^^tt-ettaigttsrgf^o^ipjtcffijtt 

1 2 fc^bftotlr^. 

[0 0 2 5] **3, wC0fK£«7n^ l h y >y 

(H i *c*5ir^rjttiB^fiii:i*rtj) jc»*>i*-ravsc¥ 
s«4<ortffiicHi"tbttyt«ai6fi, ^j*^ (aii:*3 
Jifc**oflttWit'*8. 
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[0 0 2 6] £fc, ^^^i/Tfi 1 1 it, yj\sjJ7 — 

fe, fi»Jx.tf#, ftODy-yjfrfi 7R, 7G, 7 
Bri*Rttb*LT^5 0 443. gtll5^7 — 7 J 7 R, 
7G, 7 BttSS4±lC«J*Sixr*5 9 , -t<0±iCllfFfB 

[0 0 2 7] £<b(C N tuf£-*f GDg« 3 , 4<Df*9BKI* 

m^v^y-tzz. tick vffifa&mztixi^z, 

[0 0 2 8] -t L"C, ii(r!B— *h£>S« 3 , 4 fit, 

[0 0 2 9] r<0¥j&SIJf i o©«»»^fdt % mrfegaftSil 

*-lBjSr«.WJ*ix, PjS®3, 4^*^X18 0-2 7 
0° (Z)jgi^f^y-f^ Yftxy<<* FEfaLT^ 

[0 0 3 0] 4*5, ^(03Hfifi»J-CJL itMEiKiSIiJl 1 0 tf) 

n i: ffiSSiS d i <7>a) cDfiSSr, 9 0 0 nm±10 0n 
[0 0 3 1] Z.<Dm^^Bl-lte, ^(Dm^(D 

mjf^B s air/i/2co— »<DS£3, 4(D^fW-* 

[0 0 3 2] 8&!E3fc^l!t«fi 1 3 tt, #^-#<z>B^ 

?ij£>S*l£ri s 2 2 0° ±10° % 5^f->3^il 

[0 0 3 3] H 2 fi % mflEiKifli^Si^ 1 cO^ 0 B B iryU 2 
Ott*»^Eft^i:(WII«)!HiRfll**l l, 12© 

[0 0 3 4] i2^J:)^ x flulS^ H B B ir/i-2cOHtj^J£S 
3£Oi5f§|C4oft5?Sa^i2f6]*r&] (Kfiflfl8<DEl*J*!L 
3g*T(fil) 3all Hffi<7)WttxJ£*fU Sffffl!l^5>aT*r 
0 9^3 5° ±5° (Ojbr^J. miliJStS 3 Ofiif ic&tf^ 
»*jHF-E«l*rtl (EAII9«>EAlWKbrAl) 4 a f*. 
1iff!B*«l x U «HW^fcATfclH]9*r3 5° ±5° 



brifrfii|g«3{cftaM,\ fifMH^feaT*ls]0*c2 5 0° 
± i o° oyjx hmxvjx MBftbT^6 0 

[0 0 3 5] -t LT, BuflJKJE(B5fc« 1 1 it, *<Z>mi& 
illaft, BulSSIttx^ML, ffiMfrt>FLT£L\BW{Z 
4 5° ±10° (Dftfa, o£9. B9ffiJRSir/i/2(Oatfft| 
£«3<7>fi^tCjo(tS?Sf 0 ^Ef6j^3 a tC^LTflj 
fll^bftrfilfilOfclfStf 9 0° -f bL^*^(C^]ftTE 
B£*K 1 2 i* N ^r^SiiiW 12a^ 

WtB«t*xfc#U mmfrtb&Xtci®V)\ZS 0° ±10 

[0 0 3 6] -ffcfc*,, i!5fiiJRJfclH*R 1 1 coSiito 1 

8 0° (8 0° ±15° ) -fixr^!9. »W«iRffl3te« 
1 2 (DmMW l 2 ait, Sa!Effirffl»lRiB5fe* 1 1 <£>i8i® 
ttllaWU tt«^&fl.T£|gI9lC««3 5° (3 
5° ±15° ) T*vr^6o 

[0037] *fc, mm^mmmi 3 it, 

^fWtKM ic, 2 2 0° ±io° oSix^-e 

mtixmqirtcmti&temxhy, :©*¥i«fii3 

tt, *©*rBJC*3Jt5^EJ«J*lRll 3a^ ffiflBSttt 
xfcStU tu{M7i>^LT*lEl { 9^9 0° ±5° ^faf- 
|6JH\ «B«Cis«t6^EW*rtll 3b^ ttj|2«ttx 
fc*tU ifHffl^b^T&lH]*9^5 5° ±5° ^fat-fa 

[0 0 3 8] Z(Dj£¥ffiMmi 3tt, 

© («*-t/u2^»wi-5B) icfctta^Ewariaii 

3b^ BtjtS^0 s B ir^2O^JgS3^^iC*D^5ffi 

0 0 0 ^ia^^^3 a »«^fe*r&ia9^»atf 

8 5° (85° ±5° ) fbU BUS (W«K«X«*« 
1 l(C*hfi]1-£B) ^*3rj-S»^EW*lP]l 2a^ 

e»«aMxfli*«i io3Sifiwi i a^L, 

ar*(Hl»9^f5ff4 5° (4 5° ±15°) T ^>uriB 

[0039] m^, mm^m^m^ 1 cowmi-Eg^ 

tlfc^ y ^ 7 >f M 4 IdOV^RWt 5 t , 

7^M4ll Hi id^LfcJ: AltiSffil 5 a 

8trl3AiW«Bl 5 a*»6©A»**rtHWL}5»olHMi 
^6(0A«t^:«rAmW*-tirSAail*Bl 5 b ^fl, 
HulSAmW® 15b S:a«ffiiRf B «^lR^ 1 0«Bt-*H«) 
3-frTE«3ftfc»ftffil 5 4:, «JEW*«1 5 o«{R 
f-»fte>ttfcR»«l 6^, mJf2^5t«l 5«>Alt«8B 
15a ^*tfS]$ifrTR«tfcttfc*ai?xl 7 t^&iot^ 

58fl«T*>t), *©-«B^W8aAW«»Bl 5a^ 
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tis 89B±*^HttEAtH»ffi 1 5 b t $sh/0** 0 
[0 0 4 1] &tz, JKrEKItK 1 6 14, ««0>ffiK4t* 
<z>&RRa>&fco-C*5 9* :(7)SWl6(l WE**; 

[0 0 4 2] S^K, HufB^agl 7 tit, MttfLED 
1 5 <DA«*E 1 5 a offline:, i!uf5A##M 1 5 a CO 
[0 0 4 3] :©/<y^^-f M4lt &7F<D18MWX- 

Tfeffil 5SraiaS^:T8JIESStSl 6 t£ i: 9 MIBSff A« 
^^lJcrfijit-CKtt-f^it fcfcfc, S&E3tjBl 7^e> 
OflaW3tS:ffirl5M!t3t«l 5 K J: 9^T^OgFffitf>Attl 

[0044] sfc, za>ma$t^mm^ 

£3 9, ^l2ffi 0 H p^^T-lcomil'J£S4O^®^fi^t-t 
[0 0 4 5] ^(0«ft«*3fi«tt, 3fi»4»5 3(0^* 

[0 0 4 6] ^Sr^Jffli-SSWS^Oi:* 
f*. *^0«««!|T*&5W«l^t>A»Lfc^«AW3fc 
SKiFh*^*^ l OBuW@fciKd5tffi l H-£9^c* 

km (E^r) iz®<>tzmyt!&ft<oyt&wu£tixm 

EmHM»»K«#;« 1 1 0>SiStt 1 1 a ^fp v o^iE^{i3fe 
4:4 9, ft^M«£l 3*afflLT»**/U2i::A**1- 

[0 0 4 7] (IJEfRi-fe/^ 2 (CAW LTt^g&Attftf*. 

[0 0 4 8] * Lt\ HulS^B-tr/u 2 Lfc^SfBA 
ttltte, MMIXCl 2KAJHU 5 
WE««I»iR(B*4R 1 2 <0»iR«i (H^-f) tcfSofc 



[0 0 4 9] fiftE«fllKifc<B#;« 1 2 <DSigi& 1 

2 a (C»ofcfi3fc^^SfPAl+*tt. -<D«ffll»J|Xffl 
3t«l 2&Si8LT*<B&MctH*ru feifcJil 8KJ; 
9#t»SttT/<y^7>r h 1 4 |CAW<03»#IR 1 5(C^ 
(DmJEiOAffiaffi l 5 b^^AtttSo 

[0050] mum^tm 1 5 jc^itusoAttittoi 1 5 

ba>feA**Lfc*»Al*#tt, Z<£>3I*;«1 5 

E»*fii 5*st^js:s*ift^aiabT*(otua(OAm 

[0051] buissm^i 6^, mm<oMR 

ttm<D&mmfrbte'?x\<^tzit), ttE«a**»f 1 

[0 0 5 2] * Lt, ffirE»3t« 1 5 (£>A£HM® 1 5 b 
^e>tMtU^8PASt3t«, SftESfciftJil 8 (cJ:^^ 
S*tr«fE*****^l^*«>a«^feA»L., 

1 2 fc «*"fe/U 2 t 3t^*§«® 1 

3 tBfr«(KiR(H3fc«l l tSrHB^aaLTWE**** 

[0 0 5 3] Sfc, fiSW3tSr*Jffli-5Sia*^Oi:# 
mjfS^*« 1 5 Jd^tOA^SSB 15a ^J^Alt 

Si 6lcJ:*Kiti:lcJ:9Jffi*fS:«l9igLft3&s6>i»*S 
1 5rtS:»^*x, mjfeAmtt®l 5 b<D\Z\2±i$ l fabm 

[0054] grE»*« i 5 (DAfflM® i 5 b a>£>ffiJN- 

LfefiaW*<4, IfefRS 1 8tcJ:9tfc«SttT»[fi*^* 
•7-l^*©««^feAltL, -t^««»4X«*tE 1 2 ^ 

HX^iX, BffE«ffl«flKffl#;« 1 2(^Sii§Wl 2tr?&o^ 
iSj»(B*i:ftorfRfi-fe/U2^Atti-So 

[0 0 5 5] ttE»*-t^2^AJ*UfcflaW*«:, 
ffi B 3 B ir/i-2^Sii"t-6iii^-C^®^W<7)mffi5, 6 R 
lcHijDSn*«#^J: 9^r6flS B B B ^^I2^^^ 

[0 0 5 6] tit, mfieK B e B ir^2^igL7t.BS0J7fe 
tt, *^ffiffi«l 3SrSiSLr«9fl]5RiR«5tffil 1 tcA 
StU ^(OJtcDoh, H9EffiffliIK*R<H3feffi l 1 oKJRtt 

lfc«3fc«l l^Siifil 1 a lC»ofc«**»«>**S^ 
(7>{i*:«l lSraiiLTB9fflUlcffiltL, -tOli^ffi*^ 

[oo57] m^m^m^m^F 1 ?sf B ^/^2 
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R, 7G, 7B«rKH-fct>©-C«>6fc», ^3tSr*Jffl-T 
(^JEt6^7-7>f;^7R, 7G, 7B<D£(C5i& 

[0 0 5 8] _b|2<DJ: «S 
X*** 1 0>*«fc* AWWl Sat, lW85Alt*8ffi 
1 5 a ^b^Alt^^ttJttL^^o|ijf£ffi 0 B H ^^ 1 Sr 
Siabfc*SrAai»S*5AaiS*ffi 1 5 b ^WU Sft 
EiSft***^ 1 o«^^ffifi*ixfc»3t;S l 5 fc , fj 
IB*3fc« 1 5 <0^ffl!|{C^it ^tbfcSWS 16t, tuie^ 
5<DA#«®1 5 a^*fffii$^:rK«tbixfe5tiiS 

*<OAttlttffi l 5 b rt^ilBffiJKfi^iSi^ l (^itTHi 

ft&mmi-z>Ritm7F<Dt%ic m^mmmxh^m 

flW>6A**U SIHB«**^*^ 1 SrSiiLr-t©«« 
^ttJ»Lfc*«AJt*«)«i:^^«:«rlBKit«l 7ic £ 

stria** 1 7^6>m*tu suffi*3t«i soAttiatffii 

[0 0 5 9] L/:^ot, r<&jRffiS*$Sfifc:J:fttf* 

fjfS^ 0 s B ^^l^O^:^Att^^v^Tti^^< U 
K»**© 4: # fcS«*^<*> b # t>93 a v>*^Sr#5 r. 

[0060] u^fc, ±e*jK«-c«:, aiiaacs*^* 

^ibmm^yfyJ b l 4*>a*5foRi 5 i^WicitelR 
Jil 8£g:ttT^5*:#>. ^Sr*iJffli-SKS**^coi 

[0 0 6 1] ®3*5<tD 5 S4ttw©5SM^2 0Hjte^J 

ct t/stiffi^ffi 1 3 ©iHFEWttffi * , mik^m* 1 

b'^yP 7 4 b 1 4<D®*«1 5£©PflfcEB£;h,;fcR 



xh&» 

[0062] r <DmMm<Dm$hm?Fmmi*. ±mm 1 co 

1 4<&a»3fc«l 5 iOPfl^ S9t«jfctSl9t, Sil3fc 

^l<D^{|iiSffi4(D^®{ctet5:Si 8*:««*"CV*6. 
[0 0 6 3] fc*s, MtGiKAX^Xf l t/<s/^9-f h 

***** 1 2 ofcasH^EfittiB i m& 

oKiRiBfttR 11, 12 tf>aiB«i;£l«]*5 J: tWgftffigiR 

[oo64] utrsasttaates i9it # y ^ u v - -t- 
#«#>»*) tm%&»m (yt^m^jj&vmm) t 
fazmckzLxtzmcmmLt^m? << /^a^^ot 

*5D, Ait5fe<©SV^-ii[^5 2o<Dffl*J5S^5%x 
-*©«*rii»SrKlti-SKW*lll 9 s b. ffctwdft 

[0 0 6 5] r<DR**«3fc«l 9tt, ituffiH 

Ift^Rlt«ll 9 s ^rt*>, «HB»*ttl»*OJHSf*^W 

i-^-UTK^-re^f^) (caifittl 9 pSrt>oT*3t). 
Att3fe^S^{CiE^1-5 2ocoil^^^9^, fltfER 
ttttl 9 sJdjBofc«»ffl ^ 

^tico^ST^WL, mflBSiiitti 9 p^»ofeSI6S 

[0 0 6 6] roK»«3t«i 9<i N ^r^Suffll^ 

b^AWJt^LTb, ««J^e>^ASt*^«-LTfcH 
DWttSr^L, Al+3t^#tfi:vMc:iE3sl-6 2ocofi* 

[0 0 6 7] r <50KWM3t« 19I1 SMES&ftiS^Si^ 
1 <b/<^^7-f h 1 4<Dmitfcl 5b<Dm^, -eco^s 

# 1 9 p ^mmm^m^m^r 1 <o^fl']Kflxffl3t« 1 2 <o 

[0 0 6 8] 1-**>*>, 8MBSIt(H3ttR I9tt, ID 4 
L, »W*bRt*liI9l: 1 0° ±10° (D^mcfa 

it, >gii!tti9p£, fiUie^x(c#u «r«*»b*r 

^Ie1«9(c8 0 o ±10° ^*ffii(C(6]«t"CEB*ix-C^ 

-So 

[0 0 6 9] SfifE^^2 0l4, B!JtEK#t(S3t 

[0 0 7 0] r©jte¥^»2 014. #IfE«3t«tl 5 ©A 
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ttWfffil 5 b^&a»LT«HBS*fiH*tEl 9{C-^60& 
*f h 1 4(7)gltgi 6 fc<o|IBSrtttti-6fl8W*«r, WE 

e»«*« 1 9 i e ioiws:«»iaffia-r 

lttCSItfl%«l 9«rM+5«#tt«©*fc 

Mil 9i£Z<Offimfrt>*>#LXZ<DR!kt1Rfflfcl 9£iS 
ii U BuffiE&tfil3frE 1 9 fcttEElt* l 6 t com^a 
lfflEEI*«*Ri 9<biiuf2Ett& 

1 6 2r«>n«rMkB&tti-sn^. «tER*t«**i 9 

[0071] :oHSit^^t*¥7^;^ft Sig 

ooSta&ii 2 1 a *a9EE*MB3te« 1 9 l9s(: 

[0 0 7 2] -J-ftfcfc, mflEX/ / 4fiffi® 2 1 « % H4 

#U «F«^6*r&iaf9*Cl 2 5° ±10° 60#fti;i 

[0 0 7 3] Z(Dl/ 4\&mU2 lit ^>^7-fM 
4 1 5 co AtfJtt® 1 5 b ^ fflj» LTftuiSR&J 

*<0flBW#rtSffiEE»«#* l 9W5>fM 

4 6osit«i 6 ^cop H ^iiEia«*t-^r B ico^jfex/4fe 
ffi«2 160 2ig©aa^ «t v. aft<owmifim29 o 

Jtfil 6k©IB*r2Ha«i-6IB«>iftEi/4ffi«*2 

i<o4ig<^sifl^j:9, iWEEitffiftjR i 9 ufc 

[0 0 7 4] roffi 9 B B ^^go^co^S^^^^-r 

PJiMfttfc 1 2 fCAlt Lfc*gPA#t*<0 p ffiEflfl 
KiR(H*tK l 2 <o®iRtt (H^-fr-f) K:«ofcfi#ja# 
(Dftrt^ ±E* l <0H!60*J t P1««CHaE^WJK«XlB*« 

[0 0 7 5 ] ffiE&ffllRlKfljftK 1 2 60^ii# 1 

2 a^fiofcffi*^;»^SPAit*:<i, -t^igiafiKS: 
H 3 (c^Tvf Lfc<fc 9 fc. BfrE««'lKiRffl*« 1 2 £ 
iti©LT^O|£«C/imU t£»JB 1 8{C£ 

*K Sig$Sl 1 9 p Sr«JEai»J®4x(H*fi 1 2 60@i§$6 1 
2 a <t*5^¥ffi-LTffiSStl^Klt(l3ttRl 9£Si§ 



[0 0 7 6] MIS*/ 4 2 llcAttLfc^SBAl* 

3fe (SW«3t«l 9*>3ifl«Il 9 pK»ofc<S3fc/£#^ 
tt^d^) tt, z©A/4tt«S2 l^J:9#*i:»* 

[0 0 7 7] ffiEA/4ffl:ffl«2 KO^ffiJfrfflStL^ 
aA^3t (flfift) tt* '<y*94 hi 4 6 
tci; 9Et^£;ft,T]ftfE;i/4fiLt9ffi2 1 £i?tfSiaU 
B&ERWfiSfeK 1 9^rSiiLrHuf£l/4{it@«2 IK 
*^W«^6At*Lfc^»A«3e (R*f 1 9 COS 
iSWii 9 ptciftofcEJSUB*:) K#LTfI#60igira^ 
ISff9 0«ft46flBfctttt(O*, o£ 9 mlfSE^lIftS 
l 9£>Etftoi 9 sic^ofcffi^fi^t^kLTSSEK 
f*S5fcKl 9te*<B«flW»feA*hr«. 

[0 0 7 8] ^(Dtctf), rottii, BtrE'***^ h 

1 4<DSltKl 6lC£9E#t£*U A,/4{i*Bl£2 1 £ 
S^aiaLTSffESWlH^tEl 9«d^^fflJ^e>A«-L 
fc*«A*t#tt* «HEE««**i 9Ij:J:0*«HcSJW 

[0 0 7 9] w(DS»«**Sl 9fcJtD««cKlt*ix 
fc^Ait* (R***#*l 9 0SM#1 9 pKlfiofc 

Stf/<y^?-/ h l 460E#tffii 6 J: 19 

[0 0 8 0] giEKItffil 6(c,fci5SSW$*u^«A 

(H«36) (is fflEA/4{ifflffi2 lSrSVSiS 
L s 8uEKttffi3te« 1 9\£&y)&tt&fixmmx/ 4ffi 

«1 9C0SM$A1 9 piCfn'ofciE^il^) 

[0081] ffim&fttmitfc 1 9 i,x^<omm^ 

IH?S H s 0^^^T- 1 tr^o^Wja^AltU *<oytt>K '& 
«»Kfi*« 1 2 i:?S B B pir^2 t*^»«*E 1 3 fcRMI 
P^i|X<i7t« l l <h SrNR^aig LTHtjfBffi 0 s 0 ^^^ 1 60 

[0 0 8 21 tft^ ^3tSr*»Jffli-5RS**^(Oi:& 
*^<^«*«|-X?fc68a«l^bAltL, hIjIS^^^^ 
*^l«:aiaLr*(0««^ffl|tLfc^«A8t*^, fi 
FBR*f «3fc« 1 9 *:8iB LtC 60RM{M7t« 1 9 t '< y 
M 4 0RMS1 6^(OPSSr2|EiamU, -tOPfl 
{Cfj|£A/4&t9ffi2 l<D4lHj60g|i§{Cj:9HlilSR^{i 
5fcSl 9tSiab3ti#0«itttl8^*tcjg9 % ^60^: 

^^rfss»«*« 1 9 £i§i§ LriufSfRfB^^^^- 1 fc 

[0 0 8 3] ^Lt, :©S»flftt, Btf5R#t®^« 
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1 9 Sr, ^coitiitt l 9 p SrBJEiKfiS^*^ l <£>^«'J 
PJfclKdTfrK 1 2 C0^i§tt 1 2 a SRTfC LTieffl L 

ffi*fLfc*MBAlt# (««»JR«*Sl 2 0^i§ttl 2 

rt4<miBK*t**si 9*aia**r*«)SMincta 

1 4 6 fc<OR|Sr2Haau H9ieRltfi3t« 

1 9 SraaLrffllflSiK****^ 1 \z*<D&m*b*M 

®iR«3fc«l 2£^i&£^T^ H l,i?/i'2^AM£^5w 

[0 0 8 4] Z(Dtz#>, r ©3ail«<0»***S6«tt, 
ttft***iF-l fc/<s>*7-< h 1 4<D*#«1 5 irOPal 
{CHufSR^{S*« 1 9 t 1/A$mfa2 l&EfltLfcfc 

fc IB l 03HKfl«>KA*»KB ir««i: if»b b ft v 

[0 0 8 5] HRW**:*Jffli"5aa*^«>i:# 

WE'*s>*9>f h l 4co^*Sl 5£>Attitffil 5 
bA^tB»UfcflBW*d*, mjf^/4fet@t£2 1 
LTWER»«3t«l 9fc*(0|ft«^bA»i-6o ft 

0 , HMlSA/ / 4&t@«2 l£jSi©L 

r * 0>«3tettffitt3Efc> b ft v \, 

[0 0 8 6] -t LT N mj|BSlt<i5tfe 1 9 fc-t 

1 9 pfc»ofc«*fifc#0>*tt, roKStffijtffil 9£ 

[0 0 8 7] i«rER&HR3te« 1 9 1 9 s 

^IfcJ; 5fc* 1»EEI*«#4E 1 9 {:: J; «9&fiiJt::R#t;* 

[0 0 8 8] WEX/4fltfB«2 lfcAttLfcflRK* 
(KM»*1 9(DRWil 9 s fcraofcflBteJ*#«>(t 

IMItt) tt, :<0A/4fitffi«2ii:j:9**tlMf* 
<t60P^(Cl/'4^O{iffiM*^x.btl, R<H3fe£fto 
TA/4feti«2 1 ^<W(ctH^-T5o 

[0089] mjfex/4fit9^2 i<D'&mizm%iL,tzm 

Rttfilftffi 1 9 SrSifi LTHMte 1/4 feffiffi 2 1 ic^rO 
]IMIM*bAI*LfcflB0i# (KSt«5fcffii 9<O^M$*l 9 
s |c»ofc»ffiR«5te) «C*|-LT(H*OtB»ffi^l5tf 9 0 
**ft*«*tt«^>*, o*0ifflKE*t«*Rl 9<&S 

1 9fc^<£>tM'j^bAM U ^©Sl*fi*«l 9SrSig 

[0090] -ttj;t>h. mwiit$:m®irz>mi&m7F<Db 

tfi, /<s/^7>T h 1 4<£>i3ftg[l ScDAfflWBl 5 b 



mi 9 plCfiofc«*dc»©**s, w^Slt«3t«l 9 
Si 90Sft$Al 9 s fCfBofc(H*^Ojtd«, ^CDS 

iftdftfi 1 9 tc j: 9 igwcRtt £ tix z (o&ttmitm 1 

9 tm^yty-i V i 4ct)S^si 6 t<Dm*i\sl& 

*HH#«1 9Sr»iBLT*<o«f«lc:HiJt-*-5o 
[0 0 9 1 ] Z<Dtztb, m^y?7-i V l 4<Dm%:fa 
1 5C0Amtt® 1 5 b^bth»byS:KW3t:©l5t/^if 

[0 0 9 2] B91BK*NB3fcE 1 9 oBJffll^ffil* LfclHW 

Kits mkmi8\z£Qtt:ift£tixm&&m* j: Pi\£*: 

2tf>gifi«ll 2 a\ZfeofzW.mUyttt£iXm 

[0093] r<z>t#fc, Hutss^{i*«i 9<Dmmm 

1 9 p t SffESufi^iK^ 1 <0«fi««iR«3fc#[ 1 2 OS 
iWl2a ir^^ffspff-efcSfc*. MEEItflKfcKl 
9 £858 LTmjfe« 0 B 0^^ 1 fc*-0>««a» b Alt b 
fcflBW#a>lii:A/i?«r* p^t§: £ft< MfCftfllRiK 
«3tffil 2?:S^i^^r^0 s 0ir/V2^Att^ii:5r fcjfts 

■ess. 

[0 0 9 4] tit, H9E«S-fe^2tciA**LfeR9P^* 
Cco« B e s ir^2^Sau, Sb(c:*^««i3Sr 

^^©MS3tSl 1 K«fc DP^te^tLT^O®^®^^ 

»^36«i««*^ft 9 . mmmmm^Lm^tm 1 1 co^iiiw 

1 1 a^»ofc«5t*»<0*36 s w0«*«l l^rSiiiU 

[0095] z<omi&m<ni&&&7F%mz£titt. mm 
yt&mm-rzmmmTFObzic m^y??^ ^ 1 4 

O^TtSl 5tf>Affi!t®l 5 b^bttJStL^fl8W*^>« 
^WS, «1JffiSWfli3tffi 1 9c7P^i§$Alil 9 pjC»o 
fe«3fe^»^ii:i»iB3ti:ftoTfJER4tlB*:tgl 9 0i 
ffiSKtHUU ttDfl8«*:Sr^t^D^i-5c4:ft<JR 
B B 0 S7r:^^ l <0^ffi]KiRflH3tffi 1 2 SrSii^-tt-CiKfi-fe 
/u2«cA^-r^fce6, figW3t^fiJffl3J!i*^ l 0 0%{cifi 

t9E^ y ^7^ h l 4^bffli*S-fr5fiaM*:^ffa 
9^5< Lft< Tt>3fe^ftW^^^®®^#Sw^: 
^"CtSttfcJc, ±j$UtJ:9^ Stt^coi:#o 

if^t>bft^W6S«c-rSw^^T-#5 0 



(10) 



2002-98963 



[0 0 9 6] m5te£Z*m6l*Z<D$£W<D&3(Dmmm 

EZfawmkm&w&i&mitmi i, i2©aiaw^*5 

[0 0 9 7] w<D|lltM<D»AX$3£Btt. JiK^ltf) 

[0 0 9 8] 4*5, MEKAX^l h 

<o® 4xiB3fclR li, 12 <D^ii#^^]io i stLffi^JR 

[0 0 9 9] ittriSE*NB3fcK 1 9 te, ±1BJB 2 <D 

HJfiWiraDfc^Tffcl?, r©Rlt«**i9tt, fife 
»ft«**f li^y^?>f h 1 4<z>i*3fc«l 5 <!:<£>»] 
-^coSijilfi l 9 p SrflrlBR****-?- 1 <£>»«J!8MX 
«3fcRl 2<9^i§#l 2 a tl5ffWflwL"CE«*lxr 

[oioo] mm&^MKM 1 9i/<^?>fH4<0 
Wifetti 5 t<on^E1t*ixfc«iittjaK2 2fi, 

#<bbj&> bttLi5<nmz.fafro xfflnxmm lt^a 
[oioi] z<DmMfflxm^timti&mfii2 2 « % # 

= 63° ±5° , Re = 19 5nm+5nmt:KU: 

«B*»fe1»EK:iaa»v\ «l»^«,T*H!)i: 

[0 10 2] Z©«*ttt*B*2 2tt, *<&lffiffi (S»« 
3fcfil 9fC*tftf 5®) lC*>ft-5^iB?iJ^fRj2 2 a 

MEE^filftffil 9(D^il 9 s fcfcffWTfcL 
TEBSjh/TV5« 
[0 10 3] B9IBSttffiffiffi 2 2 (2i6{C 

Suffi(c^ft*» J F-iB?U*rfi]2 2 a B 
®*>«ttxU:*fU «rfiB^e>aT*(a!t)«Cl 0° ±10 

9MB«ttx(;:*tU Htf{Rii?i>^^r&® DC5 3° ±10 

° <ojjfa\zin)\-fxmm&tix^z> 0 

[0 10 4] Z<DW;th&MWL2 2(i % '*yty<< hi 4 
<D»*S 1 5 (DAfcM*® 15b a>fofcB#t L-tmJfSR&td 
**1 9KiJ:91l*«cKJ»ShfcJBW*«>«*««|*r, 



E*t« l 6 i^lBSr l 0tttl[i-5m©We»lx«a:«*2 
2eo2lHlcoaa^J:«9, !H3tco|g»B*M5ff9 OgSi 

W«^bAitLT^coSlt«*«l 9«raaufc^»A 
W*«)«*ttB«r, lWISK»ffl*«l 9i:BfffeSW«l 
6 fc<ora»2ls]tttSi-5Pfl<Og(l!Egtb{fl[ffi«2 2 CD 4® 
0>aiBfc ± V) , ffi[fiBSltffl*« 1 9 Lfc £ t Ofi 

[0105] r©njfi«o«*«*3fi«^*^affla» 

©«««t?*>SW«^&A*tU, ft****^ 1 ©»r« 
1 1 fc 13i 2 t &aiB 

Ut««»JRfi*« 1 2 KAttLfc^ffiAatafctf) 5 
«JE««»iR(H*« l 2 (ORJRtt (B«*r) fc»ofc 
B**»0**s, ±BJB 1 £ pq«i(cfflr1B&«ft 

[0106] fufEt£«PJ*iK®7feffi 1 2 <Dm&m 1 

2 a*;:*BofcB**»<0*HBS7Jtt*tt, ^<oaifiSKSr 

b s {cmmxTjk Ltcx o ic s mmkW>R&m%m 1 2 * 

a«LT*<0««fcffiitU ffiftil 8(cJ;i9j£ifc£ 
tt, 1 9 p SrBfrl2»«J»JRii3te« 1 2 1 

2 a t«ffWT^UrS«SiXfcSi*ffl**El 9£igi® 
LT^Hfit@ffi2 2(CAS*-T5 0 

[0 10 7] ittf&SfttitfBS 2 2KA#Lfc*»Alt# 
(Kltlffii 9©8i8tli 9 pfc»ofcB*rt#*>It 

x.fctt s n«*fcttoT«riB«*tffiftS2 2oft»:ai 

[0 10 8] «HB«ttffiS*2 2<0«fi«dttS^Lfc^a 
AtJ* (R«3fc) ^y^7^M4(Z)g»fil6l: 
«fc Vfr&£tiXmmmtlfofaWL2 2^^t>*SliiL, bSI5 

stt(H3ttE 1 9 ^xmmmti&mm 2 2 \z^<om 

m^hA^Ltz^AM^t l 9 OigigWi 1 

9 pKJ6ofcEI»ffittfc) ^*tLTB3tofi»ffiASJ5«9 

OS^^fiMl^*, 0^t9HUfSSWfi7fe«l 9 0 

SM$Al 9 aKi»ofclMlB*^KflsUTmiBR»B* 
Si 9^^^^ffl75^A*f-ra o 

[0109] ^cofci6, :<D^ft m^^ytyJ V 

1 4<D&mmi 6{z£yfctt£ti, mtiitLftU2 2*n 

Vaa LTMISSW{i5t*R 1 9{d^<^««W^Al*Lfc 
^aAWTfete, «HSK»«*«i 9^J:5a«0Jc:S4** 

[0 110] r(DK#tffi3t«l 9JcJ;i9»fflaicS«t$tt 
fc^A^* 9co^*tMl 9 ptcftofc 

a^d^:) J4> «rffi«ixffi*B«2 2SraiaUTSt^p9(g 
*t*9. fftf/<y^?-< h 1 4C0EMS1 6{cj: 

[0 111] BtJfSg^Sl 9SKIt*n^SBA 
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«3fc (Hfflft) 8fr?eS4i^««R2 2SrS^Si8U 
fiMERatfiBteffi l 9(ci«3S»*^T8JIESii^ffl«2 

©SMii 9 ptcffiofcK^fiBte) ic^urfifto^tj) 

Steffi l 9<o8S«ii 9 p^»ofciHWB3teic:jEftL-CW 
BRit«*ffii 9«c-t<o««^bAltU ::<0R#f<B3te 

«i 9^^iiLT^<7)Bfj{Rii(c:mw-r^o 

[0 112] ButaEI+ii^ffil 9£igi§LT^mHflJi:: 
ffiJfLfc*»A*t#«\ ttfkJIl 8(cJ:^te»^nrffj 

W««Rffl*ffi 1 2 £iRffi1r/U2 fc#¥*iflttR 1 3 £ Su« 
»*UBftffi 1 1 £ SrHBfcSifi Lxmmm^m^m^ 1 <*> 

[0 113] #**«flJ^*R^««>i* 

KR*HH3teffil 9SrSiaLrr(ORItffl3teffil 9£'<* 
M 4<??RlttRl 6 toMSr2lH)aigL, *tf>IH 
fclltfBSftteffiffi 2 2 co 4 ©co^igtc J: <9 ftjfERiftdi*; 
ffil 9*a»Lfci:#cD«3te«»«>*fcJK9, 
BulSRWllTteffi 1 9 Lt tuffi?K B a B ^^^ 1 (c-t 

[0114] *lt, r^njfiw^i, mmfcttmytm 
1 9 -ecDgiiM 1 9 P ^mmm^m^m^ 1 
RiRffiDtffi 1 2 ©sawi i 2 a sruiswrfc ursag l 

mJ!2?S B B 0 ^^l^^iiiLT^^W^ 
ffi#*Lfc^S$A&bte («fflJK«HB5tffi l 2<oSifi**i 2 

££*<1WIBR»«#«1 9 ^T^<7)&«cffi 
*f$«^HC, ftufBR#rtl7te« l 9i^y^7>f h 
1 4 <DR&N£ 1 6 * 2 0ML^ iuteS#tii3teffi 

1 9 LrBfifSSESa^*^ 1 fe A*t 

«»K(B*El 2Sr3Sifi*^:TjRfi-fe/V'2^Alt**5r 

[oils] ^cntztb, z<Dmt&m<Dm&%i7Fmm*, 
m&m^m^i k'<??9«< ^ 1 4©i«i 5 «t<z>B8 

[0116] 4fc, fiaw*«:3Wffl-r6aja**©fc# 

f*. mL'<v?7 4 V 1 4 5C0Am^El 5 

bd»&m»LfcR9i##, fifjfESHf&fiffi 2 2 4rSiS L 

r«risR»(H*ffii 9(c*<os«J^e>AWi-So **>\ 

rnllE^ffil 5<£>Affi£ffil 5 b^bttJSt1-6fl8W3t« 
#ll#<D#;"Cfc!K fifrlSSixffitSffi 2 2SrSiSU"Cfc-t 



[0 117] -t LT V 8MBRat«3feffi 1 9lC-tO«fl|^ 
bA»Lfc»W*0 5t>, HMteSMd^ffi 1 9 c0Si§?4 
1 9 p^^ofc^3te^Optefi> rtf>R*MB3teffil 9£ 

[0118] WlBRW(B5teffi 1 9 tDR&hte 1 9 s 

«c»ofciH3te^co3teii, zommm&zmsim&x 
ti;ft{£f§t£2 2(ca£H-£ 0 

[0 119] WiE«ixfiifflffi2 2fcA#Lfcl&9J5te (R 
*HB3tffii 9 0Rlt#i 9 sfcftofc(I3te/S#<^iR« 
3fe) I*. w^«*LfltfB«2 2iaut3t^M*i^B 

[0 12 0] MlS^tbffiffiS 2 2<&««fcttiltLfcflRW 
ft (RUft) ft, h 1 4(DR^mi 6*£<fc fj 

R»*ixrMfie«*iffiffi«2 2«:StfSiSU milHSIt 
fflftffi 1 9 SrSiS LTflfrf2«Jhffi*Bffi 2 2 £*<Bffl«a» 
feAM-LfcJRW* (R*HB3te«i 9£>Rtrtfti 9 s fc» 

5«3fe#1»<&3te, 19 mifSR#t{i3teffi l 9 O^iiW l 
9 p |:fp v of:|»l*(:|ft l-CtiiEM*S 1 9K 
*0«ffi9a*<bAl*U r<DRj*(B5teffil 9S:SigL-C^ 

[0 12 1] +&*>fc, BB«l*«:«lffli-aail**ot 
S tt, s^y9 74 M 4 ^2f3teffi l 5 ^AWI^® 1 5 b 
^bffl4tL*:flRW*©5%, fufeRlt<S3teffi 1 9 OjK© 

«i9 P raotiM^«\ r (DR^m^tm 1 9 

ffi l 9 <DRSt«i 1 9 s ^JBofc«*MK»<05te*^ ^<^R 
«<13teSl 9(cj: *}^«iJ(cRlt^tLTCORIt<S*ffil 

9 kmm'<y?y«{ h 1 4<PR*fffii 6 i^r«i^ i(Eia 

SU ^or«^cMHS^fi:ffiffi2 2 60 2IaI^igfC<t 
■3te^«»Ba^»»S 9 0 ftS^6«3telfc*8co3te^^k: L 
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(57) Abstract 

[Problem] To provide a reflection/transmission type liquid 
crystal display device, which may obtain a bright display both 
in reflection display and in transmission display by 
heightening both the reflectance of light which has transmitted 
a liquid crystal display element in reflection display using 
external light and the coefficient of incidence of light to 
the liquid crystal display element in transmission display 
using illuminating light. 

[Means for Resolution] A backlight 14 is disposed at the back 
of the liquid crystal element 1. The backlight 14 includes 
a light guide plate 15 having an incident end face 15a and an 
incident/outgoing plane 15b for emitting the incident light 
from the incident end face 15a and making the light transmiting 
the liquid crystal display element 1 enter to be emitted, a 
reflector 16 provided at the back thereof, and a light source 
17 disposed opposite to the incident end face 15a of the light 
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guide plate 15, wherein external incident light which has 
entered from the front, the observation side of a display, and 
has transmitted the liquid crystal display element 1 to be 
emitted to the backside is transmitted through the light guide 
plate 15 and reflected by the reflector 16, and illuminating 
light from the light source 17 is guided to the light guide 
plate 15 to be emitted from the incident/outgoing plane 15b. 
Claims: 

1. A display device, comprising: 

a liquid crystal display element including a liquid 
crystal cell where an electrode is provided on the inner 
surfaces of a pair of front and back substrates disposed 
opposite to each other and a liquid crystal layer where liquid 
crystal molecules are arrayed to twist at a designated twist 
angle is provided between the substrates, and a front 
absorption sheet polarizer and a back absorption sheet 
polarizer which are provided on the front and back of the liquid 
crystal cell, respectively, with the transmission axis 
pointing in a designated direction; and 

a backlight including a light guide plate having an 
incident end face and an incident/outgoing plane for emitting 
incident light from the incident end face and making the 
incident light from the front enter to be emitted, the 
incident/outgoing plane being disposed opposite to the back 
of the liquid crystal display element, a reflector provided 
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on the backside of the light guide plate, and a light source 
provided opposite to the incident end face of the light guide 
plate, which is adapted to transmit external incident light 
which has entered from the front which is the observation side 
of a display, and transmitted the liquid crystal display 
element to be emitted to the backside thereof through the light 
guide plate to be reflected toward the liquid crystal display 
element by the reflector, and guide illuminating light from 
the light source to the light guide plate to be emitted from 
the incident/outgoing plane toward the liquid crystal display 
element . 

2. The liquid crystal display device according to claim 
1, wherein the liquid crystal display device further comprises : 
a reflection sheet polarizer having a reflection axis for 
reflecting one polarized component of two polarized components 
of incident light intersecting perpendicularly to each other 
and a transmission axis for transmitting the other polarized 
component between a liquid crystal display element and a light 
guide plate of a backlight, and disposed with the transmission 
axis substantially parallel to the transmission axis of the 
back absorption sheet polarizer of the liquid crystal display 
element; and optical means disposed between the reflection 
sheet polarizer and the light guide plate to vary the polarized 
state of transmitted light, and 

the optical means is formed by an optical film for 



4 



converting to the polarized light transmitting the reflection 
sheet polarizer to enter the reflection sheet polarizer the 
illuminating light reflected backward by the reflection sheet 
polarizer to reciprocate between the reflection sheet 
polarizer and a reflector of the backlight out of the 
illuminating light emitted from the incident/outgoing plane 
of the light guide plate to enter the reflection sheet polarizer 
from the backside while it reciprocates between the reflection 
sheet polarizer and the reflector odd-number times, and 
returning the external incident light which has entered the 
reflection sheet polarizer from the front to transmit the 
reflection sheet polarizer and reciprocate between the 
reflection sheet polarizer and the reflector to the light in 
the polarized state which has transmitted the reflection sheet 
polarizer to enter the reflection sheet polarizer while it 
reciprocates between the reflection sheet polarizer and the 
reflector even number times. 

3. The liquid crystal display device according to claim 

2, wherein the optical film is formed by a X/4 phase plate for 
giving a retardation of 1/4 wavelength between ordinary light 

ray and extraordinary light ray of transmitted light, the X/ 4 
phase plate is disposed with its lag axis intersecting at an 

angle of about 45° to the reflection axis of the reflection 
sheet polarizer, whereby the polarized state of illuminating 
light reflected backward by the reflection sheet polarizer is 
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changed to the light in the polarized state of making the 
vibration plane of polarized light different about 90° by twice 
transmitting the X/ 4 phase plate while the illuminating light 
reciprocates once between the refletion sheet polarizer and 
the reflector of the backlight, and the polarized state of 
external incident light which has entered the reflection sheet 
polarizer from the front and transmitted the reflection sheet 
polarizer is returned to the light in the polarized state which 
has transmitted the reflection sheet polarizer by four times 
transmitting the X/ 4 phase plate while it reciprocates twice 
between the reflection sheet polarizer and the reflector. 

4. The liquid crystal display device according to claim 
2, wherein the optical film is formed by a twist phase plate 
where molecules are arrayed to twist from one face to the other 
face, and the twist phase plate is disposed with the molecular 
orientation direction in the front thereof substantially 
parallel to the reflection axis of the reflection sheet 
polarizer, whereby the polarized state of illuminating light 
reflected backward by the reflection sheet polarizer is changed 
to the light in the polarized state of making the vibration 

plane of polarized light different about 90° by twice 
transmitting the twist phase plate while the illuminating light 
reciprocates once between the reflection sheet polarizer and 
the reflector of the backlight, and the polarized state of 
external incident light which has entered the reflection sheet 
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polarizer from the front thereof and transmitted the reflection 
sheet polarizer is returned to the light in the polarized state 
which has transmitted the reflection sheet polarizer by four 
times transmitting the twist phase plate while it reciprocates 
twice between the reflection sheet polarizer and the reflector. 

5. The liquid crystal display device according to claim 
4, wherein the twist angle 0 of molecular array of the twist 
phase plate and the value Re of retardation are set to any of 
0= 63° ±5°, Re =195 nm ± 5 nm, 0 = 190° ±10°, Re =583 nm +10 nm, 
and 0 = 318° + 15°, Re =972 nm ± 15 nm. 

6. The liquid crystal display device according to one 
of claims 1 to 5, wherein a diffusion layer is provided in an 
arbitrary area in front of the reflector of the backlight and 
at the back of the absorption sheet polarizer of the liquid 
crystal display element. 

Detailed Description nf i-h^ Tnvpnfi nn . 
[0001] 

[Technical Field to which the Invention Belongs] 

This invention relates to a reflection/transmission type 
liquid crystal display device adapted to perform both 
reflection display using external light and transmission 
display using illuminating light. 
[0002] 
[Prior Art] 

As the liquid crystal display device, the TN (twisted 
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nematic) type or STN (super twisted nematic) type has been 
widely used, including a liquid crystal cell where an electrode 
is provided on the inner surfaces of a pair of front and back 
substrates disposed opposite to each other and a liquid crystal 
layer where liquid crystal molecules are arrayed to twist at 
a designated twist angle is provided between the substrates, 
and a front absorption sheet polarizer and a back absorption 
sheet polarizer which are disposed on the front and back of 
the liquid crystal cell, respectively, with the transmission 
axis pointing in a designated direction. 
[0003] 

As the liquid crystal display devices, cited are the 
reflection type adapted to perform reflection display using 
external light which is the light in the working environment, 
the transmission type adapted to perform transmission display 
using illuminating light by making the illuminating light enter 
from the backside, and the reflection/transmission type 
adapted to perform both the reflection display and the 
transmission display, and the reflection/transmission type 
liquid crystal display device is so constructed that a 
backlight having a function of reflecting light and a function 
of emitting illuminating light is disposed at the back of the 
liquid crystal display element. 
[0004] 

The backlight of the reflection/transmission type liquid 
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crystal display device heretofore has been formed of a light 
guide plate having an incident end face and an outgoing plane 
for emitting the incident light from the incident end face and 
a light guide plate disposed with the outgoing plane opposite 
to the rear face of the liquid crystal display element, a light 
source provided opposite to the incident end face of the light 
guide plate, and a semi- transmission reflector provided on the 
front of the outgoing plane of the light guide plate. 
[0005] 

This type of reflection/transmission type liquid crystal 
display device is adapted to perform reflection display using 
external light in the environment where external light having 
enough brightness can be obtained, and when the device is used 
in the environment where external light having enough 
brightness can't be obtained, illuminating light is emitted 
from the backlight to perform transmission display using the 
illuminating light. In the reflection display, the light 
which has entered from the front, which is the observation side 
of a display, and transmitted the liquid crystal display 
element to be emitted to the backside in the reflection display 
is reflected by the semi-transmission reflector, and the 
reflected light transmits the liquid crystal display element 
to be emitted forward. 
[0006] 

On the other hand, in the transmission display, 
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illuminating light emitted from the light source enters the 
light guide plate from the incident end face to be guided 
through the light guide plate and emitted from the outgoing 
plane. The light emitted from the outgoing plane of the light 
guide plate transmits the semi-transmission reflector to enter 
the liquid crystal display element from the backside, and 
transmits the liquid crystal display element to be emitted 
forward, 
[0007] 

This type of reflection/transmission type liquid crystal 
display device can be used in the environment where external 
light having enough brightness can' t be obtained, and it will 
be sufficient to emit the illuminating light from the backlight 
only when the device is used in the environment where external 
light having enough brightness can' t be obtained. Accordingly, 
power consumption is lower as compared with the transmission 
type liquid crystal display device adapted to display by always 
using the illuminating light. 
[0008] 

[Problems that the Invention is to Solve] 

In the conventional reflection/transmission type liquid 
crystal display device, however, the backlight is constructed 
as described above, so that in the reflection display using 
external light, out of the light entering from the front and 
transmitting the liquid crystal display element to be emitted 
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to the backside, the light of a quantity corresponding to the 
reflectance of the semi- transmission reflector is reflected 
and the remaining light transmits the semi-transmission 
reflector or is absorbed by the semi-transmission reflector 
to be wasted. 
[0009] 

On the other hand, in the transmission display using 
illuminating light, out of the light emitted from the light 
source and emitted from the outgoing plane of the light guide 
plate, the light of a quantity corresponding to the 
transmittance of the semi-transmission reflector transmits 
the semi-transmission reflector to enter the liquid crystal 
display element, and the remaining light is reflected backward 
by the semi-transmission reflector or absorbed by the 
semi-transmission reflector to be wasted. 
[0010] 

Therefore, the conventional reflection/transmission 
type liquid crystal display device is inferior both in the 
reflectance of light transmitting the liquid crystal display 
element in the reflection display using external light and the 
coefficient of incidence of light to the liquid crystal display 
element in the transmission display using illuminating light, 
so that a bright display can't be obtained. 
[0011] 

Although the brightness of a display in the transmission 
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display using the illuminating light can be supplemented by 
heightening the luminance of the illuminating light emitted 
from the backlight, when illuminating light with high luminance 
is emitted from the backlight, the power consumption is 
increased. 
[0012] 

It is an object of the invention to provide a 
reflection/transmission type liquid crystal display device, 
which may obtain a bright display both in a reflection display 
and a transmission display by heightening both the reflectance 
of light transmitting a liquid crystal display element in the 
reflection display using external light and the coefficient 
of incidence of light to the liquid crystal display element 
in the transmission display using illuminating light. 
[0013] 

[Means for Solving the Problems] 

According to the invention, a liquid crystal display 
device is characterized by including a liquid crystal display 
element formed of a liquid crystal cell where an electrode is 
provided on the inner surfaces of a pair of front and back 
substrates disposed opposite to each other and a liquid crystal 
layer where liquid crystal molecules are arrayed to twist at 
a designated twist angle is provided between the substrates, 
and a front absorption sheet polarizer and a back absorption 
sheet polarizer which are provided on the front and back of 
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the liquid crystal cell, respectively, with the transmission 
axis pointing in a designated direction, and a backlight formed 
by a light guide plate having an incident end face and an 
incident/outgoing plane for emitting incident light from the 
incident end face and making the incident light from the front 
enter to be emitted, the incident/outgoing plane being disposed 
opposite to the back of the liquid crystal display element, 
a reflector provided on the backside of the light guide plate, 
and a light source provided opposite to the incident end face 
of the light guide plate, which is adapted to transmit external 
incident light which has entered from the front which is the 
observation side of a display, and transmitted the liquid 
crystal display element to be emitted to the backside thereof 
through the light guide plate to be reflected toward the liquid 
crystal display element by the reflector, and guide 
illuminating light from the light source to the light guide 
plate to be emitted from the incident/outgoing plane toward 
the liquid crystal display element. 
[0014] 

The liquid crystal display device is so constructed that 
the backlight having the above configuration is disposed at 
the back of the liquid crystal display element, whereby in the 
reflection display using external light, most of the external 
incident light entering from the front, which is the 
observation side of a display, and transmitting the liquid 
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crystal display element to be emitted to the backside is 
reflected by the reflector, and in the transmission display 
using illuminating light, most of the illuminating light 
emitted from the light source and emitted from the 
incident/outgoing plane of the light guide plate can be forced 
to enter the liquid crystal display element. 
[0015] 

Thus, according to the liquid crystal display device, 
a bright display can be obtained both in the reflection display 
and in the transmission display by heightening both the 
reflectance of light transmitting the liquid crystal display 
element in the reflection display using external light, and 
the coefficient of incidence of light to the liquid crystal 
display element in the transmission display using the 
illuminating light . 
[0016] 

[Mode for Carrying Out the Invention] 

The liquid crystal display device of the invention is, 
as described above, constructed so that at the back of a liquid 
crystal display element, a backlight is disposed, including 
a light guide plate having an incident end face and an 
incident/outgoing plane for emitting incident light from the 
incident end face and making the light transmitting the liquid 
crystal display element enter to be emitted, and disposed at 
the back of the liquid crystal display element, a reflector 



14 



provided on the backside of the light guide plate, and a light 
source provided opposite to the incident end face of the light 
guide plate, which is adapted to transmit external incident 
light which has entered from the front which is the observation 
side of a display, and transmitted the liquid crystal display 
element to be emitted to the backside thereof through the light 
guide plate to be reflected toward the liquid crystal display 
element by the reflector, and guide the illuminating light from 
the light source to the light guide plate to be emitted from 
the incident/outgoing plane toward the liquid crystal display 
element, whereby both the reflectance of light transmitting 
the liquid crystal display element in the reflection display 
using external light and the coefficient of incidence of light 
to the liquid crystal display element in the transmission 
display using illuminating light are heightened so that a 
bright display can be obtained both in the reflection display 
and in the transmission display. 
[0017] 

According to the invention, preferably the liquid 
crystal display device further includes a reflection sheet 
polarizer having a reflection axis for reflecting one polarized 
component of two polarized components of incident light 
intersecting perpendicularly to each other and a transmission 
axis for transmitting the other polarized component between 
a liquid crystal display element and a light guide plate of 



15 



a backlight, and disposed with the transmission axis 
substantially parallel to the transmission axis of the back 
absorption sheet polarizer of the liquid crystal display 
element, and optical means disposed between the reflection 
sheet polarizer and the light guide plate to vary the polarized 
state of transmitted light, and the optical means is formed 
by an optical film for converting to the polarized light 
transmitting the reflection sheet polarizer to enter the 
reflection sheet polarizer the illuminating light reflected 
backward by the reflection sheet polarizer to reciprocate 
between the reflection sheet polarizer and a reflector of the 
backlight out of the illuminating light emitted from the 
incident/outgoing plane of the light guide plate to enter the 
reflection sheet polarizer from the backside while it 
reciprocates between the reflection sheet polarizer and the 
reflector odd-number times, and returning the external 
incident light which has entered the reflection sheet polarizer 
from the front to transmit the reflection sheet polarizer and 
reciprocate between the reflection sheet polarizer and the 
reflector to the light in the polarized state which has 
transmitted the reflection sheet polarizer to enter the 
reflection sheet polarizer while it reciprocates between the 
reflection sheet polarizer and the reflector even number times. 
[0018] 

In that case, preferably the optical film is a X/ 4 phase 
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plate for giving a retardation of 1/4 wavelength between 
ordinary ray and extraordinary ray of transmitted light, or 
a twist phase plate where molecules are arrayed to twist from 
one face to the other face. 
[0019] 

In the case where the optical film is the X,/4 phase plate, 
it will be sufficient to dispose the ?t/4 phase plate with its 
lag axis intersecting at an angle of about 45° to the reflection 
axis of the reflection sheet polarizer, whereby the polarized 
state of illuminating light reflected backward by the 
reflection sheet polarizer is changed to the light in the 
polarized state of making the vibration plane of polarized 
light different about 90° by twice transmitting the X/4 phase 
plate while the illuminating light reciprocates once between 
the refletion sheet polarizer and the reflector of the 
backlight, and the polarized state of external incident light 
which has entered the reflection sheet polarizer from the front 
and transmitted the reflection sheet polarizer is returned to 
the light in the polarized state which has transmitted the 
reflection sheet polarizer by four times transmitting the X,/4 
phase plate while it reciprocates twice between the reflection 
sheet polarizer and the reflector. 
[0020] 

In the case where the optical film is the twist phase 
plate, it will be sufficient to dispose the twist phase plate 
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with the molecular orientation direction in the front thereof 
substantially parallel to the reflection axis of the reflection 
sheet polarizer, whereby the polarized state of illuminating 
light reflected backward by the reflection sheet polarizer is 
changed to the light in the polarized state of making the 
vibration plane of polarized light different about 90° by twice 
transmitting the twist phase plate while the illuminating light 
reciprocates once between the reflection sheet polarizer and 
the reflector of the backlight, and the polarized state of 
external incident light which has entered the reflection sheet 
polarizer from the front thereof and transmitted the reflection 
sheet polarizer is returned to the light in the polarized state 
which has transmitted the reflection sheet polarizer by four 
times transmitting the twist phase plate while it reciprocates 
twice between the reflection sheet polarizer and the reflector. 
[0021] 

In the twist phase plate, preferably the twist angle 0 of 
molecular array and the value Re of retardation are set to any 
of 8= 63° ±5°, Re =195 nm ± 5 nm, 0 = 190° ±10°, Re =583 nm ± 
10 nm, and 0 = 318° ±15°, Re =972 nm ± 15 nm. 
[0022] 

Further, according to the invention, in the liquid 
crystal display device, preferably a diffusion layer is 
provided in an arbitrary area in front of the reflector of the 
backlight and at the back of the absorption sheet polarizer 
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of the liquid crystal display element. 
[0023] 

[Embodiments ] 

Fig. 1 is a sectional view of a part of a liquid crystal 
display device showing a first embodiment of the invention, 
and the liquid crystal display device includes a liquid crystal 
display element 1 and a backlight 14 disposed at the back of 
the liquid crystal display element 1 and having a function of 
reflecting light and a function of emitting illuminating light . 
[0024] 

The liquid crystal display element 1 is of an STN type, 
and formed of a liquid crystal cell 2 where transparent 
electrodes 5, 6 are provided on the inner surfaces of a pair 
of front and back transparent substrates 3, 4 disposed opposite 
to each other and a liquid crystal layer 10 where liquid crystal 
molecules are orientated to twist at a designated twist angle 
is provided between the substrate 3, 4 and a front absorption 
sheet polarizer 11 and a back absorption sheet polarizer 12 
which are provided on the front and back of the liquid crystal 
cell 2, respectively, with the transmission axis pointing in 
a designated direction. 
[0025] 

The liquid crystal display element 1 is of a simple matrix 
type, in which the electrode 5 mounted on the inner surface 
of one substrate of the liquid crystal cell 2 such as the front 
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substrate 3 is a plurality of scan electrodes formed parallel 
to each other along the row direction (vertical direction to 
the paper surface in Fig. 1), and the electrode 6 mounted on 
the inner surface of the back substrate 4 which is the other 
substrate is a plurality o f signal electrodes formed parallel 
to each other along the column direction (parallel direction 
to the paper surface in Fig. 1) . 
[0026] 

This liquid crystal display element 1 displays a 
multi-color image such as full-color image, and the inner 
surface of one of the substrates of the liquid crystal cell 
2, for example, the back substrate 4, is provided with color 
filters 7R, 7G, 7B of two or more colors such as red, green 
and blue corresponding to two or more pixel areas where two 
or more scan electrodes 5 and signal electrodes 6 are opposite 
to each other. The color filters 7R, 7G, 7B are formed on the 
substrate 4, and the signal electrode 6 is formed thereon. 
[0027] 

Further, the inner surfaces of the paired substrates 3, 
4 are provided with orientation films 8, 9 to cover the 
electrodes 5, 6, and the orientation films 8, 9 are orientated 
by rubbing the film surface in a designated direction. 
[0028] 

The paired substrates 3, 4 are jointed to each other at 
the peripheral edges thereof through a frame-like sealant not 
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shown, and the liquid crystal layer 10 is provided in an area 
surrounded with the sealant between the substrates 3, 4. 
[0029] 

The liquid crystal molecules of the liquid crystal layer 
10 are regulated on the orientation direction in the vicinity 
of the substrates 3, 4 by the orientation films 8, 9, and 
oriented to twist at a designated twist angle ranging from 180 
to 270° between both substrates 3,4. 
[0030] 

In this embodiment, the twist angle of liquid crystal 
molecule of the liquid crystal layer 10 is set to about 250° 
± 10°, and the value of And (the product of liquid crystal 
refractive index anisotropy An and a liquid crystal layer 
thickness d) of the liquid crystal display element 1 is set 
in a range of 900 nm ± 100 nm. 
[0031] 

The liquid crystal display element 1 is provided with 
an optical compensator 13 for compensating a band color for 
the display, improving the contrast and widening the angle of 
visibility, and the optical compensator 13 is provided between 
one of the paired substrates 3, 4 of the liquid crystal cell 
2 and an absorption sheet polarizer on the substrate side, for 
example, between the front substrate 3 and the front absorption 
sheet polarizer 11. 
[0032] 
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The optical compensator 13 is a twist phase plate formed 
of a high polymer liquid crystal film where molecules are 
arrayed to twist from one face to the other face in the opposite 
direction to the twist direction of liquid crystal molecules 
of the liquid crystal cell 2, and in this embodiment, used is 
the phase plate having the twist angle of molecular array 
ranging from 220° ± 10° and the value (phase value) of 
retardation ranging from 610 nm ±20 nm. 
[0033] 

Fig. 2 shows the orientation state of liquid crystal 
molecules of the liquid crystal cell 2 of the liquid crystal 
display element 1, the transmission axis direction of front 
and back absorption sheet polarizers 11, 12 and the molecular 
array state of the optical compensator 13. 
[0034] 

As shown in Fig. 2, the liquid crystal molecular 
orientation direction (the orientation direction of the 
orientation film 8) in the vicinity of the front substrate 3 
of the liquid crystal cell 2 is in a clockwise direction of 
35° ± 5° seen from the front to a transversal axis x of a screen, 
and the liquid crystal molecular orientation direction 
(orientation direction of the orientation film 9) 4a in the 
vicinity of the back substrate 3 is in a counterclockwise 

direction of 35° ± 5° seen from the front to the transversal 
axis x. As to the liquid crystal molecules of the liquid 
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crystal layer 10, as indicated by broken line arrows, the twist 
direction is set to direct from the back substrate 4 to the 
front substrate 3, and they are orientated to twist at a twist 

angle of 250° ± 10° in a clockwise direction seen from the front. 
[0035] 

The front absorption sheet polarizer 11 is disposed with 
the transmission axis 11a pointing in a counterclockwise 
direction of 45° ± 10° seen from the front to the transvesal 
axis x, that is, in the direction shifted counterclockwise seen 
from the front by about 90° to the liquid crystal molecular 
orientation direction 3a in the vicinity of the front substrate 
3 of the liquid crystal cell 2. The back absorption sheet 
polarizer 12 is disposed with the transmission axis 12a 

pointing in a counterclockwise direction of 80° ± 10° seen from 

the front to the transversal axis x. 

[0036] 

That is, the transmission axis 11a of the front 
absorption sheet polarizer 11 is shifted in a counterclockwise 

direction of about 80° (80° ± 15° ) seen from the front to the 
liquid crystal molecular orientation direction 3a in the 
vicinity of the front substrate 3 of the liquid crystal cell 
2. The transmission axis 12a of the back absorption sheet 
polarizer 12 is shifted in a counterclockwise direction of 
about 35° ( 35° ± 15° ) seen from the front to the transmission 
axis 11a of the front absorption sheet polarizer 11. 
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[0037] 

The optical compensator 13 is a twist phase plate where 
the molecules are, as indicated by broken line arrows, arrayed 

to twist at a twist angle of 220° ± 10° in a counterclockwise 
direction seen from the front (the opposite direction to the 
twist direction of liquid crystal molecules of the liquid 
crystal cell 2) pointing from the back to the front, and the 
optical compensator 13 is disposed with the molecular array 
direction 13a in the front thereof pointing in a clockwise 
direction of 90° ± 5° seen from the front to the transversal 
axis x and with the molecular array direction 13b in the back 

pointing in a counterclockwise direction of 55° ± 5° seen from 

the front to the transversal axis x. 

[0038] 

That is, the optical compensator 13 is disposed with the 
molecular array direction 13b in the back (face opposite to 
the liquid crystal cell 2) shifted in a counterclockwise of 

about 85° (85° ± 5° ) seen from the front to the liquid crystal 
molecular orientation direction 3a in the vicinity of the front 
substrate 3 of the liquid crystal cell 2, and with the molecular 
array direction 12a in the front (face opposite to the front 
absorption sheet polarizer 11) shifted in a counterclockwise 

direction of about 45° (45° ± 15° ) seen from the front to the 
transmission axis 11a of the front absorprtion sheet polarizer 
11. 
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[0039] 

The backlight 14 disposed at the back of the liquid 
crystal display element 1 will now be described . The backlight 

14 is, as shown in Fig. 1, formed of a light guide plate 15 
having an incident end face 15a and an incident/outgoing plane 
15b for emitting the incident light from the incident end face 
15a and making the incident light from the front enter to be 
emitted and disposed with the incident/outgoing plane 15b 
opposite to the back of the liquid crystal display element 1, 
a reflector 16 provided on the backside of the light guide plate 

15 and a light source 17 provided opposite to the incident end 
face 15a of the light guide plate 15. 

[0040] 

The light guide plate 15 is a transparent plate made of 
acrylic resin or the like, one end face of which is taken as 
the incident end face 15a and the whole front of which is taken 
as the incident/outgoing plane 15b. 
[0041] 

The reflector 16 is formed of a metal film of silver or 
the like with high reflectance, and the reflector 16 is 
deposited or plated on the back of the light guide plate 15 
or stuck to the back of the light guide plate 15. 
[0042] 

The light source 17 is formed by, for example, an LED 
(light emitting diode) array and disposed on the side of the 
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incident end face 15a of the light guide plate 15 opposite to 

the full length of the incident end face 15a. 

[0043] 

In the backlight 14, the external incident light 
(incident light of external light) entering from the front 
which is the observation side of a display and transmitting 
the liquid crystal display element 1 to be emitted backward 
is transmitted through the light guide plate 15 and reflected 
toward the liquid crystal display element 1 by the reflector 
16, and the illuminating light from the light source 17 is 
guided by the light guide plate 15 to be emitted from the 
incident/outgoing plane 15b on the front toward the liquid 
crystal display element 1. 
[0044] 

The liquid crystal display device includes a diffusion 
layer 18 for diffusing transmitted light. The diffusion layer 
18 is provided between the liquid crystal display element 1 
and the light guide plate 15 of the backlight 14 . The diffusion 
layer 18 is formed of a resin film where a scattering filler 
is dispersed or the like, and stuck to the outside face of the 
back substrate 4 of the liquid crystal display element 1. 
- [0045] 

The liquid crystal display device is adapted to perform 
reflection display using external light which is the light in 
the working environment of the liquid crystal display device 
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in the environment where external light having enough 
brightness can be obtained, and when it is used in the 
environment where external light having enough brightness 
can't be obtained, illuminating light is emitted from the 
backlight 14 to perform transmission display using the 
illuminating light. In the reflection display, the light 
(external light) entering from the front, which is the 
observation side of a display is emitted forward through a 
transmission path indicated by a solid line in Fig. 1, and in 
the transmission display, the illuminating light from the 
backlight 14 is emitted forward through a transmission path 
indicated by a broken line in Fig. 1. Although both in the 
reflection display and in the transmission display, 
transmitted light is diffused by the diffusion layer 18, the 
transmission path of light is simplified for the sake of 
convenience in the drawing . 
[0046] 

That is, in the reflection display using external light, 
out of the external incident light entering from the front, 
which is the observation side of a display, polarized component 
light along the absorption axis (not shown) is absorbed by the 
front absorption sheet polarizer 11 of the liquid crystal 
display element 1 to become rectilinearly polarized light along 
the transmission axis 11a of the front absorption sheet 
polarizer 11, and transmitted through the optical compensator 
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13 to enter the liquid crystal cell 2. 
[0047] 

The external incident light entering the liquid crystal 
cell 2 is subjected to double refraction depending on the 
orientation state of liquid crystal molecules varied by an 
electric field applied between the electrodes 5 and 6 of the 
respective pixel areas in the process of transmitting the 
liquid crystal cell 2. 
[0048] 

The external incident light transmitting the liquid cell 
2 enters the back absorption sheet polarizer 12, and out of 
the light, the poralized component light along the absorption 
axis (not shown) of the back absorption sheet polarizer 12 is 
absorbed so that the display of the pixel area becomes a dark 
display. 
[0049] 

The external incident light of polarized component along 
the transmission axis 12a of the back absorption sheet 
polarizer 12 transmits the back absorption sheet polarizer 12 
to be emitted backward, and it is diffused by the diffusion 
layer 18 to enter the light guide plate 15 of the backlight 
14 from the incident/outgoing plane 15b of the front. 
[0050] 

The external incident light entering the light guide 
plate 15 from the incident/outgoing plane 15b of the front is 
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transmitted through the light guide plate 15 in the direction 
of thickness, reflected by the reflector 16 at the back, and 
again transmitted through the light guide plate 15 in the 
direction of thickness to be emitted from the incident/outgoing 
plane 15b at the front • 
[0051] 

At the time, since the reflector 16 is formed of a metal 
film of silver or the like with high reflectance, most of the 
external incident light transmitting the liquid crystal 
display element 1 to be emitted to the backside is reflected 
with high reflectance. 
[0052] 

The external incident light emitted from the 
incident/outgoing plane 15b of the light guide plate 15 is 
diffused by the diffusion layer 18 to enter the liquid crystal 
display element 1 from the back, and the light sequentially 
transmits the back absorption sheet polarizer 12, the liquid 
cell 2, the optical compensator 13 and the front absorption 
sheet polarizer 11 to be emitted to the front of the liquid 
crystal display element 1, so that the display of the pixel 
area becomes a light display. 
[0053] 

In the transmission display using illuminating light, 
the illuminating light emitted from the light source 17 of the 
backlight 14 enters the light guide plate 15 from the incident 
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end face 15a to be guided through the light guide plate 15 while 
refraction is repeated by total reflection at the interface 
of the incident/outgoing plane 15b of the front of the light 
guide plate 15 and the outside air (air) and reflection of the 
reflector 16 at the back of the light guide plate 15 and emitted 
from the substantially whole area of the incident/outgoing 
plane 15b. 
[0054] 

The illuminating light emitted from the 
incident/outgoing plane 15b of the light guide plate 15 is 
diffused by the diffusion layer 18 to enter the liquid crystal 
display element 1 from the back, and the polarized component 
light along the absorption axis (not shown) is absorbed by the 
back absorption sheet polarizer 12 to become linearly polarized 
light along the transmission axis 12 of the back absorption 
sheet polarizer 12 and enter the liquid crystal cell 2. 
[0055] 

The illuminating light entering the liquid crystal cell 
2 is subjected to double refraction depending on the 
orientation state of liquid crystal molecules varied by the 
electric field applied between the electrodes 5, 6 of the 
respective pixel areas in the course of transmitting the liquid 
crystal cell 2. 
[0056] 

The illuminating light transmitting the liquid crystal 
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cell 2 transmits the optical compensator 13 to enter the front 
absorption sheet polarizer 11, and out of the light, the 
polarized component light along the absorption axis of the 
front absorption sheet polarizer 11 is absorbed by the 
absorption sheet polarizer 11 so that the display of the pixel 
area becomes a dark display, and the polarized component light 
along the transmission axis 11a of the front absorption sheet 
polarizer 11 transmits the sheet polarizer 11 to be emitted 
forward, so that the display of the pixel area becomes a light 
display. 
[0057] 

In the liquid crystal display element 1, the inner 
surface of one substrate (back substrate) 4 of the liquid 
crystal cell 2 is provided with color filters 7R, 7G, 7B of 
red, green and blue corresponding to two or more pixel areas, 
respectively, whereby both in the reflection display using 
external light, and in the transmission display using 
illuminating light, the light emitted from the pixel area of 
the light display is the light colored in the color of the color 
filter 7R, 7G, 7B corresponding to the pixel area, and a 
multi-color image such as a full-color image can be displayed 
by colored light of red, green and blue emitted from the 
respective pixel areas. 
[0058] 

As described above, this liquid crystal display device 
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is constructed so that at the back of a liquid crystal display 
element 1, the backlight 14 is disposed, including the light 
guide plate 15 having the incident end face 15a and the 
incident/outgoing plane 15b for emitting incident light from 
the incident end face 15a and making the light transmitting 
the liquid crystal display element 1 enter to be emitted, and 
disposed at the back of the liquid crystal display element 1, 
the reflector 16 provided on the backside of the light guide 
plate 15, and the light source 17 provided opposite to the 
incident end face 15a of the light guide plate 15, which is 
adapted to transmit external incident light which has entered 
from the front which is the observation side of a display, and 
transmitted the liquid crystal display element 1 to be emitted 
to the backside thereof through the light guide plate 15 to 
be reflected toward the liquid crystal display element 1 by 
the reflector 16, and guide illuminating light from the light 
source 17 by the light guide plate 15 to be emitted from the 
incident/outgoing plane 15b toward the liquid crystal display 
element 1, whereby in the reflection display using the external 
light, most of the external incident light entering from the 
front which is the observation side of a display and 
transmitting the liquid crystal display element 1 to be emitted 
to the backside thereof can be reflected by the reflector 17, 
and in the transmission display using the illuminating light, 
most of the illuminating light emitted from the light source 
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17 to be emitted from the incident/outgoing plane 15b of the 
light guide plate 15 can be forced to enter the liquid crystal 
display element 1 . 

[0059] 

Thus, according to this liquid crystal display device, 
both the reflectance of light transmitting the liquid crystal 
display element 1 in the reflection display using the external 
light and the coefficient of incidence of light to the liquid 
crystal display element 1 in the transmission display using 
the illuminating light can be heightened so as to obtain a 
bright display both in the reflection display and in the 
transmission display . 
[0060] 

Further, in the above embodiment, the diffusion layer 

18 is provided between the liquid crystal display element 1 
and the light guide plate 15 of the backlight 14, whereby both 
in the reflection display using external light and in the 
transmission display using the illuminating light from the 
backlight, light diffused by the diffusion layer 18 to have 
uniform luminance distribution can be emitted forward to obtain 
a good display without uneven luminance, 

[0061] 

Figs. 3 and 4 show a second embodiment of the invention, 
Fig. 3 is a sectional view of a part of a liquid crystal display 
device, and Fig. 4 is a diagram showing the orientation state 
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of liquid crystal molecules of a liquid crystal cell 2 of a 
liquid crystal display element 1, the transmission axis 
direction of the front and back absorption sheet polarizers 
11, 12, the molecular array state of a twist phase plate 13, 
the reflection sheet polarizer 19 disposed between the liquid 
crystal display element 1 and the light guide plate 15 of the 

backlight 14 and the axial direction of a A,/ 4 phase plate 21. 
[0062] 

The liquid crystal display device of the present 
embodiment is so constructed that a reflection sheet polarizer 
19 and optical means 20 for varying the polarized state of 
transmitted light are further disposed between a liquid crystal 
display element 1 and a light guide plate 15 of a backlight 
14 in the liquid crystal display device of the above first 
embodiment, and also in the present embodiment, a diffusion 
layer 18 is provided on the outside face of a back substrate 
4 of the liquid crystal display element 1. 
[0063] 

The liquid crystal display element 1 and the backlight 
14 are the same as those of the first embodiment, and further 
the orientation state of the liquid crystal molecules of the 
liquid crystal cell 2 of the liquid crystal display element 
1, the transmission axis direction of the front and back 
absorption sheet polarizers 11, 12 and the molecular array 
state of the twist phase difference plate 13 are the same as 



34 



those of the first embodiment. 
[0064] 

The reflection sheet polarizer 19 is formed by a 
multi-layer film where an isotropic thin film (optically 
isotropic thin film) made of a polyethylene-naphthalate 
copolymer and an anisotropic thin film (optically anisotropic 
thin film) are alternately stacked in multi-layer in the same 
direction so that the refractive index of every anisotropic 
thin film is maximum, and out of two polarized components of 
incident light intersecting perpendicularly to each other, the 
polarizer 19 has a reflection axis 19s for reflecting one 
polarized component and a transmission axis 19p for 
transmitting the other polarized component. 
[0065] 

That is, the reflection sheet polarizer 19 has the 
reflection axis 19s in the direction where the refractive index 
of the anisotropic thin film is different from the refractive 
index of the isotropic thin film, and the transmission axis 
19p in the direction (direction intersecting perpendicularly 
to the reflection axis 19s) where the refractive index of the 
anisotropic thin film is the same as the refractive index of 
the isotropic thin film, whereby out of two polarized 
components of incident light intersecting perpendicularly to 
each other, the polarized component light having vibration 
plane along the reflection axis 19s is reflected on the 
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respective interfaces of a number of isotropic thin films and 
anisotropic thin films alternately stacked, and the polarized 
component light having the vibration plane along the 
transmission axis 19p is not reflected on the interfaces, but 
transmitted . 
[0066] 

The reflection sheet polarizer 19 exhibits the same 
characteristic to the incident light from the front and the 
incident light from the back, so that out of two polarized 
components of the incident light intersecting perpendicularly 
to each other, one polarized component light along the 
reflection axis 19s is reflected, and the other polarized 
component light along the transmission axis 19p is transmitted. 
[0067] 

In the reflection sheet polarizer 19, the transmission 
axis 19p is disposed substantially parallel to the transmission 
axis 12a of the back absorption sheet polarizer 12 of the liquid 
crystal display element 1 between the liquid crystal display 
element 1 and the light guide plate 15 of the backlight 14. 
[0068] 

That is, the reflection sheet polarizer 19 is, as shown 
in Fig. 4, disposed with the reflection axis 19p pointing in 
a clockwise direction of 10° ± 10° seen from the front to the 
transversal axis x of a screen, and with the transmission axis 
19p pointing in a counterclockwise direction of 80° ± 10° seen 
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from the front to the transversal axis x. 
[0069] 

The optical means 20 is disposed between the reflection 
sheet polarizer 19 and the light guide plate 15. 
[0070] 

The optical means 20 is formed by an optical film for 
converting to the polarized light transmitting the reflection 
sheet polarizer 19 to enter the reflection sheet polarizer 19 
the illuminating light reflected backward by the reflection 
sheet polarizer 19 to reciprocate between the reflection sheet 
polarizer 19 and a reflector 16 of the backlight 14 out of the 
illuminating light emitted from the incident /outgoing plane 
15b of the light guide plate 15 to enter the reflection sheet 
polarizer 19 from the backside while it reciprocates between 
the reflection sheet polarizer 19 and the reflector 16 
odd-number times, and returning the external incident light 
which has entered the reflection sheet polarizer 19 from the 
front to transmit the reflection sheet polarizer 19 and 
reciprocate between the reflection sheet polarizer 19 and the 
reflector 16 to the light in the polarized state which has 
transmitted the reflection sheet polarizer 19 to enter the 
reflection sheet polarizer 19 while it reciprocates between 
the reflection sheet polarizer 19 and the reflector 16 even 
number times . 
[0071] 
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The optical film used in the present embodiment is formed 

by a X/ A phase plate 21 for giving a retardation of 1/4 
wavelength between ordinary light ray and extraordinary light 

ray of transmitted light, and the X/ A phase plate 21 is disposed 
with its lag axis 21a intersecting at an angle of about 45° 
to the reflection axis 19s of the reflection sheet polarizer 
19. 

[0072] 

That is, the X/ 4 phase plate 21 is, as shown in Fig, 4, 
disposed with the lag axis 21a pointing in a counterclockwise 

direction of 125° ± 10° seen from the front to the transversal 

axis x of a screen. 

[0073] 

The X/4 phase plate 21 is adapted to change the polarized 
state of illuminating light emitted from the incident/outgoing 
plane 15b of the light guide plate 15 of the backlight 14 and 
reflected backward by the reflection sheet polarizer 19 to the 
light in the polarized state of making the vibration plane of 
polarized light different about 90° by twice transmitting the 
X/4 phase plate 21 while the illuminating light reciprocates 
once between the reflection sheet polarizer 19 and the 
reflector 16 of the backlight 14, and return the polarized state 
of external incident light which has entered the reflection 
sheet polarizer 19 from the front and transmitted the 
reflection sheet polarizer 19 to the light in the polarized 
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state which has transmitted the reflection sheet polarizer 19 
by four times transmitting the AV4 phase plate 21 while it 
reciprocates twice between the reflection sheet polarizer 19 
and the reflector 16. 
[0074] 

The transmission path of light in the liquid crystal 
display device will now be described. In the reflection 
display using external light, out of the external incident 
light which has entered from the front, which is the observation 
side of a display, and transmitted the front absorption sheet 
polarizer 11, the optical compensator 13 and the liquid crystal 
cell 2 of the liquid crystal display element 1 to enter the 
back absorption sheet polarizer 12, the polarized component 
light along the absorption axis (not shown) of the back 
absorption sheet polarizer 12 is absorbed by the back 
absorption sheet polarizer 12 similarly to the first embodiment 
so that the display of the pixel area becomes a dark display. 
[0075] 

On the other hand, the external incident light of 
polarized component along the transmission axis 12a of the back 
absorption sheet polarizer 12, as the transmission path being 
indicated by solid lines in Fig. 3, transmits the back 
absorption sheet polarizer 12 to be emitted to the backside, 
and diffused by the diffusion layer 18 to transmit the 
reflection sheet polarizer 19 disposed with the transmission 
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axis 19p substantially parallel to the transmission axis 12a 
of the back absorption sheet polarizer 12 and enter the A,/ 4 
phase plate 21. 
[0076] 

The external incident light (linearly polarized light 
of polarized component along the transmission axis 19p of the 
reflection sheet polarizer 19) entering the XV 4 phase plate 
21 is given a retardation of 1/4 wavelength between ordinary 

light ray and extraordinary light ray by the AV4 phase plate 
21, so that it is emitted as circularly polarized light to the 

backside of the X./4 phase plate 21. 
[0077] 

The external incident light (circularly polarized light) 

emitted to the backside of the A,/ 4 phase plate 21 is reflected 
by the reflector 16 of the backlight 14 to again transmit the 

X/4 phase plate 21, and changed to the light in the polarized 
state of making the vibration plane of polarized light 

different about 90° from the external incident light (linearly 
polarized light along the transmission axis 19p of the 
reflection sheet polarizer 19) transmitting the reflection 

sheet polarizer 19 to enter the X/4 phase plate 21 from the 
front, that is, the linearly polarized light along the 
reflection axis 19s of the reflection sheet polarizer 19 to 
enter the reflection sheet polarizer 19 from the backside. 
[0078] 
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Therefore, at that time, the external incident light 
reflected by the reflector 16 of the backlight 14 to again 
transmit the X/ A phase plate 21 and enter the reflection sheet 
polarizer 19 from the backside is reflected backward by the 
reflection sheet polarizer 19, 
[0079] 

The external incident light (linearly polarized light 
along the reflection axis 19p of the reflection sheet polarizer 
19) reflected to the backside by the reflection sheet polarizer 
19 transmits the X/ A phase plate 21 to again become circularly 
polarized light, and is again reflected by the reflector 16 
of the backlight 14. 
[0080] 

The external incident light (circularly polarized light) 
re-reflected by the reflector 16 again transmits the X/ 4 phase 
plate 21. The light is changed to the light in the polarized 
state of making the vibration plane of polarized light 

different about 90° from the external incident light (linearly 
polarized light along the transmission axis 19p of the 
reflection sheet polarizer 19) reflected by the reflection 

sheet polarizer 19 to enter the X/A phase plate 21 from the 
front, that is, the linearly polarized light along the 
transmission axis 19b of the reflection sheet polarizer 19 to 
enter the reflection sheet polarizer 19 from the backside, and 
transmits the reflection sheet polarizer 19 to be emitted to 
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the front. 
[0081] 

The external incident light transmitting the reflection 
sheet polarizer 19 to be emitted to the front is diffused by 
the diffusion layer 18 to enter the liquid crystal display 
element 1 from the backside, and the light sequentially 
transmits the back absorption sheet polarizer 12, the liquid 
crystal cell 2, the optical compensator 13 and the front 
absorption sheet polarizer 11 to be emitted to the front of 
the liquid crystal display element 1, so that the display of 
the pixel area becomes a light display. 
[0082] 

That is, in the reflection display using external light, 
the external incident light entering the front, which is the 
observation side of a display, and transmitting the liquid 
crystal display element 1 to be emitted to the backside 
transmits the reflection sheet polarizer 19 and reciprocates 
twice between the reflection sheet polarizer 19 and the 
reflector 16 of the backlight 14, and in the meantime, the light 
is returned to the light in the polarized state which has 
transmitted the reflection sheet polarizer 19 by four times 
transmitting the X/ 4 phase plate 21. The light transmits the 
reflection sheet polarizer 19 to enter the liquid crystal 
display element 1 from the backside, and transmits the liquid 
crystal display element 1 to be emitted forward. 
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[0083] 

According to the present embodiment, the reflection 
sheet polarizer 19 is disposed with the transmission axis 19p 
substantially parallel to the transmission axis 12a of the back 
absorption sheet polarizer 12 of the liquid crystal display 
element 1, whereby the external incident light (linearly 
polarized light of polarized component along the transmission 
axis 12a of the back absorption sheet polarizer 12) 
transmitting the liquid crystal display element 1 to be emitted 
backward can be transmitted through the reflection sheet 
polarizer 19 almost without loss to be emitted to the backside, 
and also the external incident light reciprocating twice 
between the reflection sheet polarizer 19 and the reflector 
16 of the backlight 14 to transmit the reflection sheet 
polarizer 19 and enter the liquid crystal display element 1 
from the backside can be transmitted through the back 
absorption sheet polarizer 12 almost without loss to enter the 
liquid crystal cell 2. 
[0084] 

Thus, although the reflection sheet polarizer 19 and the 
X/4 phase plate 21 are disposed between the liquid crystal 
display element 1 and the light guide plate 15 of the backlight 
14 in the liquid crystal display device of the present 
embodiment, the brightness of the screen in the reflection 
display can be made substantially equal to the brightness in 
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the first embodiment of the liquid crystal display device. 
[0085] 

On the other hand, in the transmission display using 
illuminating light, the illuminating light emitted from the 
incident/outgoing plane 15b of the light guide plate 15 of the 
backlight 14 transmits the X/ 4 phase plate 21 and enters the 
reflection sheet polarizer 19 from the backside. The 
illuminating light emitted from the incident/outgoing plane 
15b of the light guide plate 15 is non-polarized light, so even 

if it transmits the X/ 4 phase plate 21, the polarized state 
will not change. 
[0086] 

Out of the illuminating light entering the reflection 
sheet polarizer 19 from the backside, the polarized component 
light along the transmission axis 19p of the reflection sheet 
polarizer 19 transmits the reflection sheet polarizer 19 to 
be emitted forward. 
[0087] 

On the other hand, the polarized component light along 
the reflection axis 19s of the reflection sheet polarizer 19 
is, as the transmission path being indicated by broken lines 
in Fig. 3, reflected backward with the reflection sheet 
polarizer 19 to enter the X/ A phase plate 21. 
[0088] 

The illuminating light (linearly polarized light of 
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polarized component along the reflection axis 19s of the 
reflection sheet polarizer 19) entering the X/ 4 phase plate 
21 is given a retardation of 1/4 wavelength between ordinary 
light ray and extraordinary light ray by the X/4 phase plate 
21 to be emitted as circularly polarized light to the backside 
of the X/4 phase plate 21. 
[0089] 

The illuminating light (circularly polarized light) 
emitted to the backside of the X/ A phase plate 21 is reflected 
by the reflector 16 of the backlight 14 to again transmit the 
X/4 phase plate 21, and changed to the light in the polarized 
state of making the vibration plane of polarized light 
different about 90° from the illuminating light (linearly 
polarized light along the reflection axis 19s of the reflection 
sheet polarizer 19) , which has transmitted the reflection sheet 
polarizer 19 to enter the X/4 phase plate 21 from the front, 
that is, the linearly polarized light along the transmission 
axis 19p of the reflection sheet polarizer 19 to enter the 
reflection sheet polarizer 19 from the backside, and transmits 
the reflection sheet polarizer 19 to be emitted to the front 
thereof . 
[0090] 

That is, in the transmission display using illuminating 
light, out of the illuminating light emitted from the 
incident/outgoing plane 15b of the light guide plate 15 of the 
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backlight 14, the polarized component light along the 
transmission axis 19p of the reflection sheet polarizer 19 
transmits the reflection sheet polarizer 19 to be emitted to 
the front, and the polarized component light along the 
reflection axis 19s of the reflection sheet polarizer 19 is 
reflected backward by the reflection sheet polarizer 19 to 
reciprocate once between the reflection sheet polarizer 19 and 
the reflector 16 of the backlight 14, and in the meantime, it 
is changed to the light in the polarized state of making the 
plane of vibration of polarized light different about 90° by 
twice transmitting the X/4 phase plate 21 to enter the 
reflection sheet polarizer 19 from the backside, and transmits 
the reflection sheet polarizer 19 to be emitted forward. 
[0091] 

Thus, most of the illuminating light emitted from the 
incident/outgoing plane 15b of the light guide plate 15 of the 
backlight 14 is emitted as linearly polarized light of 
polarized component along the transmission axis 19p of the 
reflection sheet polarizer 19 to the front of the reflection 
sheet polarizer 19. 
[0092] 

The illuminating light emitted to the front of the 
reflection sheet polarizer 19 is diffused by the diffusion 
layer 18 to enter the liquid crystal display element 1 from 
the backside, and the polarized component light along the 
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absorption axis is absorbed by the back absorption sheet 
polarizer 12 to enter the liquid crystal cell 2 as the linearly 
polarized light along the transmission axis 12a of the back 
absorption sheet polarizer 2* 
[0093] 

Also at that time, since the transmission axis 19p of 
the reflection sheet polarizer 19 and the transmission axis 
12a of the back absorption sheet polarizer 12 of the liquid 
crystal display element 1 are substantially parallel to each 
other, most of illuminating light transmitting the reflection 
sheet polarizer 19 and entering the liquid crystal display 
element 1 from the back can be transmitted through the back 
absorption sheet polarizer 12 without loss to enter the liquid 
crystal cell 2. 
[0094] 

The illuminating light entering the liquid crystal cell 
2 transmits the liquid crystal cell 2, and further transmits 
the optical compensator 13 to enter the front absorption sheet 
polarizer 11. Out of the light, the polarized component light 
along the absorption axis of the front absorption sheet 
polarizer 11 is absorbed by the absorption sheet polarizer 11 
so that the display of the pixel area becomes a dark display, 
and the polarized component light along the transmission axis 
11a of the front absorption sheet polarizer 11 transmits the 
sheet polarizer 11 to be emitted to the front, so that the 
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display of the pixel area becomes a light display. 
[0095] 

According to the liquid crystal display device of the 
present embodiment, in the transmission display using 
illuminating light, most of the illuminating light emitted from 
the incident/outgoing plane 15b of the light guide plate 15 
of the backlight 14 becomes linearly polarized light of 
polarized component along the transmission axis 19p of the 
reflection sheet polarizer 19 to be emitted to the front of 
the reflection sheet polarizer 19, and most of the illuminating 
light can be transmitted through the back absorption sheet 
polarizer 12 of the liquid crystal display element 1 without 
loss to enter the liquid crystal cell 2. Thus, the utilization 
of illuminating light is about 100% so that as compared with 
the liquid crystal display device of the first embodiment, a 
screen having enough brightness can be obtained without so 
heightening the luminance of the illuminating light emitted 
from the backlight 14, and as described above, the brightness 
of the screen in the reflection display can be made 
substantially equal to that of the liquid crystal display 
device of the first embodiment. 
[0096] 

Figs. 5 and 6 show a third embodiment of the invention. 
Fig. 5 is a sectional view of a part of the liquid crystal display 
device, and Fig. 6 is a diagram showing the orientation state 
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of liquid crystal molecules of a liquid crystal cell 2 of a 
liquid crystal display element 1, the transmission axis 
directions of front and back absorption sheet polarizers 11, 
12, the molecular array state of a twist phase plate 13, a 
reflection sheet polarizer 19 disposed between the liquid 
crystal display element 1 and the light guide plate 15 of the 
backlight 14, and the axial direction of a twist phase plate 
22. 

[0097] 

According to the present embodiment, the liquid crystal 
display device is so constructed that a reflection sheet 
polarizer 19 is disposed between the liquid crystal display 
element 1 and the light guide device 15 of the backlight 14 
in the liquid crystal display device of the first embodiment, 
and as optical means 20 for changing the polarized state of 
transmitted light, a twist phase plate 22 is disposed between 
the reflection sheet polarizer 19 and the light guide plate 
15. Also in the present embodiment, a diffusion layer 18 is 
provided on the outside face of a back substrate 4 of the liquid 
crystal display element 1. 
[0098] 

The liquid crystal display element 1 and the backlight 
14 are the same as those of the first embodiment, and further 
the orientation state of liquid crystal molecules of the liquid 
crystal cell 2 of the liquid crystal display element 1, the 
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transmission axis directions of the front and back absorption 
sheet polarizers 11, 12, and the molecular array state of the 
twist phase plate 13 are the same as those of the first 
embodiment . 
[0099] 

The reflection sheet polarizer 19 is the same as that 
of the second embodiment, and the reflection sheet polarizer 
19 is disposed with the transmission axis 19p substantially 
parallel to the transmission axis 12a of the back absorption 
sheet polarizer 12 of the liquid crystal display element 1 
between the liquid crystal display element 1 and the light guide 
plate 15 of the backlight 14. 
[0100] 

The twist phase plate 22 disposed between the reflection 
sheet polarizer 19 and the light guide plate 15 of the backlight 
14 is formed of a high polymer liquid crystal film where the 
molecules are arrayed to twist from one face to the other face. 
[0101] 

In the twist phase plate 22 used in the present embodiment, 
the twist angle 0 of molecular array and the value Re of 
retardation are set to 9 = 63° ±5°, Re =195 nm ± 5 nm, and the 
molecular array is, as indicated by a broken line arrow in Fig. 
6, twisted from the back toward the front in a clockwise 
direction seen from the front. 
[0102] 
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The twist phase plate 22 is disposed with the molecular 
array direction 22a in the front (face opposite to the 
reflection sheet polarizer 19) substantially parallel to the 
reflection axis 19a of the reflection sheet polarizer 19. 
[0103] 

That is, the twist phase plate 22 is, as shown in Fig. 
6, disposed with the molecular array direction 22a in the front 
pointing in a clockwise direction of 10° ± 10° seen from the front 
to the transversal axis x of a screen and with the molecular 
array direction 22b in the back pointing in a counterclockwise 

of 53° ±10° seen from the front to the transversal axis x. 
[0104] 

The twist phase plate 22 is adapted to change the 
polarized state of illuminating light emitted from the 
incident/outgoing plane 15b of the light guide plate 15 of the 
backlight 14 and reflected backward by the reflection sheet 
polarizer 19 to the light in the polarized state of making the 
vibration plane of polarized light different about 90° by twice 
transmitting the twist phase plate 22 while the illuminating 
light reciprocates once between the reflection sheet polarizer 
19 and the reflector 16 of the backlight 14, and return the 
polarized state of external incident light which has entered 
the reflection sheet polarizer 19 from the front and 
transmitted the reflection sheet polarizer 19 to the light in 
the polarized state which has transmitted the reflection sheet 
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polarizer 19 by four times transmitting the twist phase plate 
22 while it reciprocates twice between the reflection sheet 
polarizer 19 and the reflector 16. 
[0105] 

The transmission path of light in the liquid crystal 
display device of the present embodiment will now be described. 
In the reflection display using external light, out of the 
external incident light which has entered from the front, which 
is the observation side of a display, and transmitted the front 
absorption sheet polarizer 11, the optical compensator 13 and 
the liquid crystal cell 2 of the liquid crystal display element 
1 to enter the back absorption sheet polarizer 12, the polarized 
component light along the absorption axis (not shown) of the 
back absorption sheet polarizer 12 is absorbed by the back 
absorption sheet polarizer 12 similarly to the first embodiment 
so that the display of the pixel area becomes a dark display. 
[0106] 

On the other hand, the external incident light of 
polarized component along the transmission axis 12a of the back 
absorption sheet polarizer 12, as the transmission path being 
indicated by solid lines in Fig. 5, transmits the back 
absorption sheet polarizer 12 to be emitted to the backside, 
and diffused by the diffusion layer 18 to transmit the 
reflection sheet polarizer 19 disposed with the transmission 
axis 19p substantially parallel to the transmission axis 12a 
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of the back absorption sheet polarizer 12 and enter the twist 
phase plate 22. 
[0107] 

The external incident light (linearly polarized light 
of polarized component along the transmission axis 19p of the 
reflection sheet polarizer 19) entering the twist phase plate 
22 is changed in its polarized state by the twist phase plate 
22, so that it is emitted as circularly polarized light to the 
backside of the twist phase plate 22. 
[0108] 

The external incident light (circularly polarized light) 
emitted to the backside of the twist phase plate 22 is reflected 
by the reflector 16 of the backlight 14 to again transmit the 
twist phase plate 22, and changed to the light in the polarized 
state of making the vibration plane of polarized light 

different about 90° from the external incident light (linearly 
polarized light along the transmission axis 19p of the 
reflection sheet polarizer 19) , which has transmitted the 
reflection sheet polarizer 19 to enter the twist phase plate 
22 from the front, that is, the linearly polarized light along 
the reflection axis 19s of the reflection sheet polarizer 19 
to enter the reflection sheet polarizer 19 from the backside. 
[0109] 

Therefore, at that time, the external incident light 
reflected by the reflector 16 of the backlight 14 to again 



53 



transmit the twist phase plate 22 and enter the reflection sheet 
polarizer 19 from the backside is reflected backward with the 
reflection sheet polarizer 19, 
[0110] 

The external incident light (linearly polarized light 
along the reflection axis 19p of the reflection sheet polarizer 
19) reflected to the backside by the reflection sheet polarizer 
19 transmits the twist phase plate 22 to again become circularly 
polarized light, and is again reflected by the reflector 16 
of the backlight 14. 
[0111] 

The external incident light (circularly polarized light) 
re-reflected by the reflector 16 again transmits the twist 
phase plate 22. The light is changed to the light in the 
polarized state of making the vibration plane of polarized 
light different about 90° from the external incident light 
(linearly polarized light along the reflextion axis 19p of the 
reflection sheet polarizer 19) reflected by the reflection 
sheet polarizer 19 to enter the twist phase plate 22 from the 
front, that is, the linearly polarized light along the 
transmission axis 19p of the reflection sheet polarizer 19 to 
enter the reflection sheet polarizer 19 from the backside, and 
transmits the reflection sheet polarizer 19 to be emitted to 
the front. 
[0112] 
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The external incident light transmitting the reflection 
sheet polarizer 19 to be emitted to the front is diffused by 
the diffusion layer 18 to enter the liquid crystal display 
element 1 from the backside, and the light sequentially 
transmits the back absorption sheet polarizer 12, the liquid 
crystal cell 2, the optical compensator 13 and the front 
absorption sheet polarizer 11 to be emitted to the front of 
the liquid crystal display element 1, so that the display of 
the pixel area becomes a light display. 
[0113] 

That is, in the reflection display using external light, 
the external incident light entering the front, which is the 
observation side of a display, and transmitting the liquid 
crystal display element 1 to be emitted to the backside 
transmits the reflection sheet polarizer 19 and reciprocates 
twice between the reflection sheet polarizer 19 and the 
reflector 16 of the backlight 14, and in the meantime, the light 
is returned to the light in the polarized state which has 
transmitted the reflection sheet polarizer 19 by four times 
transmitting the twist phase plate 22. The light transmits 
the reflection sheet polarizer 19 to enter the liquid crystal 
display element 1 from the backside, and transmits the liquid 
crystal display element 1 to be emitted forward. 
[0114] 

According to the present embodiment, the reflection 
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sheet polarizer 19 is disposed with the transmission axis 19p 
substantially parallel to the transmission axis 12a of the back 
absorption sheet polarizer 12 of the liquid crystal display 
element 1, whereby the external incident light (linearly 
polarized light of polarized component along the transmission 
axis 12a of the back absorption sheet polarizer 12) 
transmitting the liquid crystal display element 1 to be emitted 
backward can be transmitted through the reflection sheet 
polarizer 19 almost without loss to be emitted to the backside, 
and also the external incident light reciprocating twice 
between the reflection sheet polarizer 19 and the reflector 
16 of the backlight 14 to transmit the reflection sheet 
polarizer 19 and enter the liquid crystal display element 1 
from the backside can be transmitted through the back 
absorption sheet polarizer 12 almost without loss to enter the 
liquid crystal cell 2. 
[0115] 

Thus, although the reflection sheet polarizer 19 and the 
twist phase plate 22 are disposed between the liquid crystal 
display element 1 and the light guide plate 15 of the backlight 
14 in the liquid crystal display device of the present 
embodiment, the brightness of the screen in the reflection 
display can be made substantially equal to the brightness in 
the first embodiment of the liquid crystal display device. 
[0116] 
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On the other hand, in the transmission display using 
illuminating light, the illuminating light emitted from the 
incident/outgoing plane 15b of the light guide plate 15 of the 
backlight 14 transmits the twist phase plate 22 and enters the 
reflection sheet polarizer 19 from the backside. The 
illuminating light emitted from the incident/outgoing plane 
15b of the light guide plate 15 is non-polarized light, so even 
if it transmits the twist phase plate 22, the polarized state 
will not change. 
[0117] 

Out of the illuminating light entering the reflection 
sheet polarizer 19 from the backside, the polarized component 
light along the transmission axis 19p of the reflection sheet 
polarizer 19 transmits the reflection sheet polarizer 19 to 
be emitted forward. 
[0118] 

On the other hand, the polarized component light along 
the reflection axis 19s of the reflection sheet polarizer 19 
is, as the transmission path being indicated by broken lines 
in Fig. 5, reflected backward with the reflection sheet 
polarizer 19 to enter the twist phase plate 22. 
[0119] 

The illuminating light (linearly polarized light of 
polarized component along the reflection axis 19s of the 
reflection sheet polarizer 19) entering the twist phase plate 
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22 is given a retardation of 1/4 wavelength between ordinary 
light ray and extraordinary light ray by the twist phase plate 
22 to be emitted as circularly polarized light to the backside 
of the twist phase plate 22. 
[0120] 

The illuminating light (circularly polarized light) 
emitted to the backside of the twist phase plate 22 is reflected 
by the reflector 16 of the backlight 14 to again transmit the 
twist phase plate 22, and changed to the light in the polarized 
state of making the vibration plane of polarized light 
different about 90° from the illuminating light (linearly 
polarized light along the reflection axis 19s of the reflection 
sheet polarizer 19) , which has transmitted the reflection sheet 
polarizer 19 to enter the twist phase plate 22 from the front, 
that is, the linearly polarized light along the transmission 
axis 19p of the reflection sheet polarizer 19 to enter the 
reflection sheet polarizer 19 from the backside. The light 
transmits the reflection sheet polarizer 19 to be emitted to 
the front thereof. 
[0121] 

That is, in the transmission display using illuminating 
light, out of the illuminating light emitted from the 
incident/outgoing plane 15b of the light guide plate 15 of the 
backlight 14, the polarized component light along the 
transmission axis 19p of the reflection sheet polarizer 19 
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transmits the reflection sheet polarizer 19 to be emitted to 
the front, and the polarized component light along the 
reflection axis 19s of the reflection sheet polarizer 19 is 
reflected backward by the reflection sheet polarizer 19 to 
reciprocate once between the reflection sheet polarizer 19 and 
the reflector 16 of the backlight 14, and in the meantime, it 
is changed to the light in the polarized state of making the 
plane of vibration of polarized light different about 90° by 
twice transmitting the twist phase plate 22 to enter the 
reflection sheet polarizer 19 from the backside, and transmits 
the reflection sheet polarizer 19 to be emitted forward. 
[0122] 

Thus, most of the illuminating light emitted from the 
incident/outgoing plane 15b of the light guide plate 15 of the 
backlight 14 is emitted as linearly polarized light of 
polarized component along the transmission axis 19p of the 
reflection sheet polarizer 19 to the front of the reflection 
sheet polarizer 19. 
[0123] 

The illuminating light emitted to the front of the 
reflection sheet polarizer 19 is diffused by the diffusion 
layer 18 to enter the liquid crystal display element 1 from 
the backside, and the polarized component light along the 
absorption axis is absorbed by the back absorption sheet 
polarizer 12 to enter the liquid crystal cell 2 as the linearly 
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polarized light along the transmission axis 12a of the back 

absorption sheet polarizer 12. 

[0124] 

Also at that time, since the transmission axis 19p of 
the reflection sheet polarizer 19 and the transmission axis 
12a of the back absorption sheet polarizer 12 of the liquid 
crystal display element 1 are substantially parallel to each 
other, most of illuminating light transmitting the reflection 
sheet polarizer 19 and entering the liquid crystal display 
element 1 from the back can be transmitted through the back 
absorption sheet polarizer 12 without loss to enter the liquid 
crystal cell 2. 
[0125] 

The illuminating light entering the liquid crystal cell 
2 transmits the liquid crystal cell 2, and further transmits 
the optical compensator 13 to enter the front absorption sheet 
polarizer 11. Out of the light, the polarized component light 
along the absorption axis of the front absorption sheet 
polarizer 11 is absorbed by the absorption sheet polarizer 11 
so that the display of the pixel area becomes a dark display, 
and the polarized component light along the transmission axis 
11a of the front absorption sheet polarizer 11 transmits the 
sheet polarizer 11 to be emitted to the front, so that the 
display of the pixel area becomes a light display. 
[0126] 
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According to the liquid crystal display device of the 
present embodiment, in the transmission display using 
illuminating light, most of the illuminating light emitted from 
the incident/outgoing plane 15b of the light guide plate 15 
of the backlight 14 becomes linearly polarized light of 
polarized component along the transmission axis 19p of the 
reflection sheet polarizer 19 to be emitted to the front of 
the reflection sheet polarizer 19, and most of the illuminating 
light can be transmitted through the back absorption sheet 
polarizer 12 of the liquid crystal display element 1 without 
loss to enter the liquid crystal cell 2. Thus, the utilization 
of illuminating light is about 100% so that as compared with 
the liquid crystal display device of the first embodiment 1, 
a screen having enough brightness can be obtained without so 
heightening the luminance of the illuminating light emitted 
from the backlight 14, and as described above, the brightness 
of the screen in the reflection display can be made 
substantially equal to that of the liquid crystal display 
device of the first embodiment. 
[0127] 

In the twist phase plate 22, as in the above embodiment, 
most preferably the twist angle 0 of molecular array and the 
value Re of retardation are set to 8 = 63° ±5°, Re =195 nm ±5 
nm. The twist angle 0 of molecular array of the twist phase 
plate 22 and the value Re of retardation, however, may be set 
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to 9 = 190° ± 10°, Re =583 nm ± 10 nm, and 9 = 318° ± 15°, Re =972 
nm+ 15 nm. Also in that case, the twist phase plate is disposed 
with the molecular orientation direction in the front 
substantially parallel to the reflection axis of the reflection 
sheet polarizer, whereby the same effect as the above 
embodiment can be obtained. 
[0128] 

Although the optical means 20 disposed between the 
reflection sheet polarizer 19 and the light guide plate 15 of 

the backlight 14 is the X/4 phase plate 21 or the twist phase 
plate 22 in the second and third embodiments, the optical means 
20 may be some other optical film if it is adapted to convert 
to the polarized light transmitting the reflection sheet 
polarizer 19 to enter the reflection sheet polarizer 19 the 
illuminating light reflected backward by the reflection sheet 
polarizer 19 to reciprocate between the reflection sheet 
polarizer 19 and a reflector 16 of the backlight 14 out of the 
illuminating light emitted from the incident/outgoing plane 
15b of the light guide plate 15 to enter the reflection sheet 
polarizer 19 from the backside while it reciprocates between 
the reflection sheet polarizer 19 and the reflector 16 
odd-number times, and return the external incident light which 
has entered the reflection sheet polarizer 19 from the front 
to transmit the reflection sheet polarizer 19 and reciprocate 
between the reflection sheet polarizer 19 and the reflector 
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16 to the light in the polarized state which has transmitted 
the reflection sheet polarizer 19 to enter the reflection sheet 
polarizer 19 while it reciprocates between the reflection sheet 
polarizer 19 and the reflector 16 even number times. 
[0129] 

Also in that case, the utilization of illuminating light 
is heightened, so that a screen having enough brightness can 
be obtained without so heightening the luminance of the 
illuminating light emitted from the backlight, and also the 
brightness of the screen in the reflection display can be 
secured. 
[0130] 

Although the diffusion layer 18 is stuck to the outside 
face of the back substrate 4 of the liquid crystal display 
element 1 in the first to third embodiments, the diffusion layer 
18 may be stuck to the incident/outgoing plane 15b of the light 
guide plate 15 of the backlight 14. 
[0131] 

Further, the diffusion layer 18 may be disposed in an 
arbitrary area such as between the back of the light guide plate 
15 and the reflector 16 at the back thereof, between the back 
substrate 4 of the liquid crystal display element 1 and the 
back absorption sheet polarizer 12, between the front substrate 
4 of the liquid crystal display element 1 and the optical 
compensator 13, between the optical compensator 13 and the 



63 



front absorption sheet polarizer 12, or between the reflection 

sheet polarizer 19 and the X/4 phase plate 21 or the twist phase 
plate 22 if it is in front of the reflector 15 of the backlight 
14 and in the rear of the front absorption sheet polarizer 11 
of the liquid crystal display element 1. 
[0132] 

The diffusion layer 18 may be formed of a pressure 
sensitive adhesive agent where scattering filler is dispersed, 
and the front and back members (e.g. the reflection sheet 

polarizer 19 and the X/ 4 phase plate 21 or the twist phase plate 
22) may be stuck to each other with the diffusion layer. 
[0133] 

Although the liquid crystal display devices of the first 
to third embodiments adopt an STN type simple matrix liquid 
crystal display element 1, the liquid crystal display element 
may be a TN type in which the twist angle of liquid crystal 
molecules is set about 90°, and it is not limited to the simple 
matrix type, but the active matrix type may be adopted. 
[0134] 

[Advantage of the Invention] 

According to the invention, in the liquid crystal display 
device, at the back of the liquid crystal display element, the 
backlight is disposed, including the light guide plate having 
the incident end face and the incident/outgoing plane for 
emitting the incident light from the incident end face and 
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making the light transmitting the liquid crystal display 
element enter to be emitted, the reflector provided at the back 
thereof, and the light source disposed opposite to the incident 
end face of the light guide plate, wherein external incident 
light which has entered from the front, the observation side 
of a display, and has transmitted the liquid crystal display 
element to be emitted to the backside is transmitted through 
the light guide plate and reflected toward the liquid crystal 
element by the reflector, and illuminating light from the light 
source is guided by the light guide plate to be emitted from 
the incident/outgoing plane toward the liquid crystal element, 
whereby both the reflectance of light transmitting the liquid 
crystal display element in the reflection display using 
external light and the coefficient of incidence of light to 
the liquid crystal display element in the transmission display 
using illuminating light can be heightened, so that a bright 
display can be obtained both in the reflection display and in 
the transmission display. 
[0135] 

According to the invention, preferably the liquid 
crystal display device further includes the reflection sheet 
polarizer having a reflection axis for reflecting one polarized 
component of two polarized components of incident light 
intersecting perpendicularly to each other and a transmission 
axis for transmitting the other polarized component between 



65 



the liquid crystal display element and the light guide plate 
of the backlight, and disposed with the transmission axis 
substantially parallel to the transmission axis of the back 
absorption sheet polarizer of the liquid crystal display 
element, and the optical means disposed between the reflection 
sheet polarizer and the light guide plate to vary the polarized 
state of transmitted light, and the optical means is formed 
by the optical film for converting to the polarized light 
transmitting the reflection sheet polarizer to enter the 
reflection sheet polarizer the illuminating light reflected 
backward by the reflection sheet polarizer to reciprocate 
between the reflection sheet polarizer and the reflector of 
the backlight out of the illuminating light emitted from the 
incident/outgoing plane of the light guide plate to enter the 
reflection sheet polarizer from the backside while it 
reciprocates between the reflection sheet polarizer and the 
reflector odd-number times, and returning the external 
incident light which has entered the reflection sheet polarizer 
from the front to transmit the reflection sheet polarizer and 
reciprocate between the reflection sheet polarizer and the 
reflector to the light in the polarized state which has 
transmitted the reflection sheet polarizer to enter the 
reflection sheet polarizer while it reciprocates between the 
reflection sheet polarizer and the reflector even number times, 
whereby the utilization of the illuminating light can be made 
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near 100%, so that a screen having enough brightness can be 
obtained without so heightening the luminance of the 
illuminating light emitted from the backlight, and the 
brightness of the screen in the reflection display can be 
secured. 
[0136] 

In that case, preferably the optical film is the X/4 phase 
plate for giving a retardation of 1/4 wavelength between 
ordinary light ray and extraordinary light ray of transmitted 
light, or the twist phase plate where molecules are arrayed 
to twist from one face toward the other face. 
[0137] 

In the case where the optical film is the A,/ 4 phase plate, 
it will be sufficient to dispose the X/ 4 phase plate with its 
lag axis intersecting at an angle of about 45° to the reflection 
axis of the reflection sheet polarizer, whereby the polarized 
state of illuminating light reflected backward by the 
reflection sheet polarizer is changed to the light in the 
polarized state of making the vibration plane of polarized 
light different about 90° by twice transmitting the k/4 phase 
plate while the illuminating light reciprocates once between 
the refletion sheet polarizer and the reflector of the 
backlight, and the polarized state of external incident light 
which has entered the reflection sheet polarizer from the front 
and transmitted the reflection sheet polarizer is returned to 
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the light in the polarized state which has transmitted the 
reflection sheet polarizer by four times transmitting the X/4 
phase plate while it reciprocates twice between the reflection 
sheet polarizer and the reflector whereby the utilization of 
illuminating light can be made near 100%, so that a screen 
having enough brigtness can be obtained without so heightening 
the luminance of the illuminating light emitted from the 
backlight and the brightness of the screen in the reflection 
display can be secured. 
[0138] 

In the case where the optical film is the twist phase 
plate, it will be sufficient to dispose the twist phase plate 
with its molecule orientation direction on the front 
substantially parallel to the reflection axis of the reflection 
sheet polarizer, whereby the polarized state of illuminating 
light reflected backward by the reflection sheet polarizer is 
changed to the light in the polarized state of making the 
vibration plane of polarized light different about 90° by twice 
transmitting the twist phase plate while the illuminating light 
reciprocates once between the refletion sheet polarizer and 
the reflector of the backlight, and the polarized state of 
external incident light which has entered the reflection sheet 
polarizer from the front and transmitted the reflection sheet 
polarizer is returned to the light in the polarized state which 
has transmitted the reflection sheet polarizer by four times 
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transmitting the twist phase plate while it reciprocates twice 
between the reflection sheet polarizer and the reflector. 
[0139] 

Preferably in the twist phase plate, the twist angle 9 of 
molecular array and the value Re of retardation are set to any 
of 9 = 63° ±5°, Re =195 nm ± 5 nm, 9 = 190° ±10°, Re =583 nm ± 
10 nm, and 9 = 318° ±15°, Re =972 nm ± 15 nm, and this type of 
twist phase plate is adopted, whereby the utilization of 
illuminating light can be made near 100%, so that a screen 
having enough brightness can be obtained without so heightening 
the luminance of the illuminating light emitted from the 
backlight and the brightness of the screen in the reflection 
display can be secured. 
[0140] 

According to the invention, in the liquid crystal display 
device, preferably the diffusion layer is provided in an 
arbitrary area in front of the reflector of the backlight and 
in the rear of the front absorption sheet polarizer of the 
liquid crystal display device, and this type of diffusion layer 
is thus provided, whereby both in the reflection display using 
external light and in the transmission display using 
illuminating light from the backlight, light having uniform 
luminance distribution, which is diffused by the diffusion 
layer 18, can be emitted forward to obtain a good display 
without uneven luminance. 
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Brief Description of the Drawings : 

Fig. 1 is a sectional view of a part of a liquid crystal 
display device showing a first embodiment of the invention; 

Fig. 2 is a diagram showing the orientation state of 
liquid crystal molecules of a liquid crystal cell of a liquid 
crystal display element, the transmission axis directions of 
front and back absorption sheet polarizers and the molecular 
array state of an optical compensator in the first embodiment; 

Fig. 3 is a sectional view of a part of a liquid crystal 
display device showing a second embodiment of the invention; 

Fig. 4 is a diagram showing the orientation state of 
liquid crystal molecules of a liquid crystal cell of a liquid 
crystal display element, the transmission axis directions of 
front and back absorption sheet polarizers, the molecular array 
state of an optical compensator, a reflection sheet polarizer 
disposed between the liquid crystal display element and a light 
guide plate of a backlight, and the axial direction of the X/4 
phase plate in the second embodiment; 

Fig. 5 is a sectional view of a part of a liquid crystal 
display device showing a third embodiment of the invention; 
and 

Fig. 6 is a diagram showing the orientation state of 
liquid crystal molecules of a liquid crystal cell of a liquid 
crystal display element, the transmission axis directions of 
front and back absorption sheet polarizers, the molecular array 
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state of an optical compensator, a reflection sheet polarizer 
disposed between the liquid crystal display element and a light 
guide plate of a backlight, and the axial direction of the twist 
phase plate in the third embodiment. 
[Description of the Reference Numerals and Signs] 
1: liquid crystal display element 
2: liquid crystal cell 
3, 4: substrate 
5, 6 : electrode 
10: liquid crystal layer 
11, 12: absorption sheet polarizer 
13: optical compensator 
14: backlight 
15: light guide plate 
15a: incident end face 
15b: incident/outgoing plane 
16: reflector 
17: light source 
18: diffusion layer 
19: reflection sheet polarizer 
19s: reflection axis 
19p: transmission axis 
20: optical means 
19: reflection sheet polarizer 
21: A,/ 4 phase plate 
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lag axis 
twist phase plate 

molecular array direction in the front of twist phase plate 
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